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KAYLOCK’ 
“CAPTIVE 
WASHER” 
NUT 


ENDS WASHER WANDERLUST 








Costly time is wasted on washers with wanderlust. Small, slippery, they 
roll away, drop off, slide into the hardest-to-get-at places. Now, Kaynar 
has solved the problem with the new Kaylock HW14 “Captive Washer” 
Nut, an H14 lightweight, all-metal, self-locking nut with integral, free- 
spinning, metal washer. Stabilizes frictional characteristics between nut 


base and aircraft structure. Result: controlled joint tightness. 


Saves Assembly Time. Kaylock HW14's cut extra motion required to put washer 
on bolt. Washer can’t drop off during application or removal. Cuts time lost looking 


for wayward washers... fo zero 


Safer too. There is no chance of equipment jamming or becoming destroyed 
because of nuts and washers vibrating loose. Kaylock HW14 nuts employ the 
same, sure elliptical locking principle to prevent vibration hazards. The Kaylock 
HW14 is a new product development of Kaynar Mfg. Co. Inc., world’s oldest 
» and largest manufacturer of lightweight, all-metal, self-locking nuts. For further 
information, contact your Kaylock representative or write or call Kaynar directly. 


Kaylock. 


ALkL METAL SE&L7-LOCKING NUTS 


Kaynar Mfg. Co. Inc., Kaylock Division, Box 2001, Terminal Annex, Los Angeles 54, Calif. 
Branch offices, warehouses & representatives in Wichita, Kansas; New York, N.Y.; Atlanta, Ga.; 
Renton, Washington. Canadian Distributor: Abercorn Aero, Ltd., Montreal, Quebec. 











WEAPON SYSTEM TRAINING: another prime capability of Goodyear Aircraft ; 
GOOD/YEAR 


In all types of GAC tra 


SYSTEMS SIMULATION: a GAC speciality 


Complete Weapon System Train ng Capaney from part-task trainers to 
system trainers — can be obt ) sdyear Al rcraft Corporation (GAC). 
Here, where the developmé tive training devices is achieved, you’! 
find the engineeri sf a ctics trainers, flight trainers, 


maintenance trair nd iu system trainers. Emphasis 


Yy 


throughout is on pract Cal / / the latest concepts in biomechanica 


This include 2/ effects such as visual simulation 
Whatever } 
space vehicles 


AP. Akr 


GOODSYEAR 
AIRCRAFT | came 


mn Oh fe) 
Electronic countermeasures 


Classroom trainer, radar target generator Mobile flight simulator 








EECo CAPABILITY: 


WHICH OF THESE DATA PROBLEMS IS LIKE YOURS? 


A million facts a minute can be processed by a single EECo system 
in daily use at Edwards AFB. It collects data. Furnishes time 
correlatiori, quick-look presentation. Search and location of data. 
Digitization. It converts for tabulation, point plotting, and digital 
computer input. 

A quick look at telemetered data tells the test story at the Douglas 
Aircraft-Sacramento facility where Thor rocket engines are tested. 
This EECo system handles both PDM and FM/FM inputs. Patch 
units select tape track, telemetering demodulation channel, visual 
recorder channel. Choice of slow or fast recording of analog data. 


Conversion of analog or PDM data to magnetic tape in the IBM 704 
computer format. That’s the job done for Martin-Denver, home of 
Titan ICBM, by an EECo-designed and EECo-built Digital Data 
Processing System. Can also convert from computer magnetic tape 
to punched cards. 

May we put our experience to work on your problem? A call, letter or 
Twx to EECo brings dependable help on the easiest or hardest data 
processing assignment. Write for Digital Data Processing File 201 


Electronic Engineering Company of California 


1601 E. Chestnut Ave., Santa Ana, Calif. » KImberly 7-5501 > TWX: S ANA 5263 
EE 0-4 


MISSILE AND AIRCRAFT RANGE INSTRUMENTATION * DIGITAL DATA PROCESSING SYSTEMS | 


COMPUTER LANGUAGE TRANSLATORS © SPECIAL ELECTRONIC EQUIPMENT 





AVIATION CALENDAR 





(Continued from page 5) 
D. C. Sponsors: Institute of Radio Engi- 
necrs’ Professional Group on Component 
Parts; American Institute of Electrical 
Engineers; Electronic Industries Assn.; 
Western Electronic Manufacturers Assn. 
May 11-14—16th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C 
May 15-18—Annual Convention and Busi- 
ness Meeting, American Assn. of Airport 
Executives, Waldorf-Astoria, New York 
May 16-20—Aviation Fire Safety Seminar, 
National Fire Protection Assn., Queen 
Elizabeth Hotel, Montreal, Canada 
May 18-20—National Meeting, Society for 
Experimental Stress Analysis, Hotel Sev 
erin, Indianapolis, Ind. Theme: Stress 
Analysis of Propulsion Systems 
May 22-29—Fourth Annual Reserve Navi 
gation Competition, Ellington AFB., Tex 
May 23-25—12th Annual Meeting, German 
Society for Rocket Engineering and Space 
Flight Research, Heidelberg, Germany 
May 23-25-1960 National Telemetering 
Conference Miramar Hotel Santa 
Monica, Calif. Sponsors: Instrument So 
ict f America; American Rocket So 
ict American Institute of Electrical 
Engineers; Institute of the Acronautical 
Science Institute of Radio Engineers 
May 24-26--1960 Convention, American 
Society for Quality Control, San Fran- 
Calif 
May 25-27--National Specialists Meeting on 
Ccuidan ot \crospact \ ‘ hi le 5 Institute 
of the Aeronautical Sciences, Hotel Som 
ct, Boston, Mas 
May 26-27—‘Psychophysiological Aspects of 
Spa Fight symposium, Hilton Hot l 
San Antoni lex. Sponsored bv the 
School of Aviation Medicine, USAF Acro 
Spa Medical Center (ATC), and ar- 
ranged by Southwest Research Institute. 
Unclassified, but by invitation 
June 3-4—I lth National Maintenance & 
j Operations Meeting, Reading Aviation 
Servi Reading, Pa 
June 14-16—35th Meeting, Aviation Distrib 
ttors and Manufacturers Assn., Queen 
Elizabeth Hotel, Montreal, Canada 
June 23-25—16th Annual Mecting, Institute 
yf Navigation, U. S. Air Force Academy, 
Colorado Springs, Colo 
June 27-29—Fourth National Convention on 
Military Electronics, Institute of Radio 
kngineers, Sheraton-Park Hotel, Wash 
ington, D. C 
June 28-July 1—National Summer Mecting, 
Institute of the Aeronautical Sciences, 
Ambassador Hotel, Los Angeles, Calif 
Aug. 15-20—11]th Annual Congress, Inter 
national Astronautical Federation, Royal 
Institute of Technology, Stockholm 
Aug. 23-26—Western Electroni Show & 
Convention, Institute of Radio Engineers, 
Ambassador Hotel, Los Angeles, Calif 
Sept. 5-11-1960 Farnborough Flying Dis 
play and Exhibition, Society of British 
Aircraft Constructors, Farnborough, Eng 
Sept. 12-16—16th Annual General Mecting, 
IATA, Copenhagen, Denmark 
Sept. 21-25—National Convention and Acro 
pace Panorama, Air Force Assn., Civ 
Auditorium and Brooks Hall, San Fran- 
cisco, Calif 


AVIATION WEEK, April 25, 1960 





BOEING'S GOING COOL... 


WITH GENERAL MOTORS! 


NEW YORK TO PARIS IN JUST 
OVER 6 HOURS—THE MIGHTY NEW 
707 ‘‘320'' DEPENDS ON HARRISON 
FOR RELIABLE OIL COOLING! 


Veet a great heat leveller! 1's Harrison’s new oil 
temperature regulator, engineered expressly to perform 
three major cooling jobs on the magnificent new Boeing 
Intercontinental jet airliner. Cooling the engine oil . . . 
cooling tl in the turbo compressor . . . cooling the oil 

in the constant speed drive —this is the three-in-one 
temperature control service that Harrison handles! 
What's more, this new heat exchanger incorporates, as 
an integral part of the design, a special protective feature 
which effectively guards against damage from ice balls and 
other crit weather hazards. Harrison’s long experience 
and res h in the heat-transfer field assure complete 
reliabilit peak temperature-control efficiency 

under the most severe operating conditions. If you have 
a cooling problem, look to Harrison for the answer. 
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Horrison A t Of Coolers—A Quolity Product of General Motors Research 
umetittn, .a 
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GM PRODUCT RELIABILITY... 
THE KEY TO GREATER VALUE! 


MADE: 42) oRDeR 


L/ARRISON 


AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 
HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT, NEW YORK 
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THE AIRESEARCH GULFSTREAM 
COMPLETION PROGRAM 


This extensive completion program at AiResearch 
Aviation Service for Grumman’s new prop-jet corpo- 
rate transport includes: custom business interiors. . . 
soundproofing... radar...radio...autopilot... 
instrumentation . .. paint... maintenance. 

AiResearch personnel have been factory trained for 
this special program. Expert craftsmen utilize the 
newest materials and processes in building and install- 
ing lightweight, fully stressed furniture, lounges, 
galleys, lavatories and other appointments custom 
designed for the individual Gulfstream purchaser. 

Our acoustical engineers have developed three indi- 
vidual degrees of soundproofing installations for the 


Gulfstream to insure the comfort level you desire. 


And our highly experienced, well-equipped radio and 


electronics departments design and execute the most 
modern installations. 

By using a full-scale mockup of the fuselage section 
we are able to prefabricate components for the 
Gulfstream to expedite delivery time. And AiResearch 
guarantees the completion weight of your aircraft. 

AiResearch has more experience in pressurized air- 
craft than any other modification center. 

Write, wire or telephone for complete 
information, including brochure, on 
the AiResearch Completion 
Program forthe Grumman 


Gulfstream. 





Grumman Gulfstreams undergoing a custom tailored completion 
program at the AiResearch Aviation Service Company facility. 


CORP OH &TIOnm 


AiResearch Aviation Service Division 


International Airport, Los Angeles, Calif. * Telephone: ORegon 8-6161 
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Johns-/Menuile Announces... MIN-KLAD INTERLOK 


. «+. @ new structural system interlocking Min-K insulation and high-temperature reinforced plastic 


Missile experience shows that in certain 
heat control situations no one material 
will perform as well as two (or more)- 
an insulation with protective high-temper- 
ature facings 

Problem is how to effectively combine 
these materials into a structurally strong 
unit? The answer is Min-Klad Interlok 


v 





o t 


1) Outer facing, 2) Interlocking web, 3) Core 
any one of several Min-K formulations, anc 
4) Inner facing 





All the above components combine to provide a 
custom-made structural strong insulating system. 


—a new structural system that | 


Min-K insulation and reinforced | 


metal or other high-temperat 


The result: one product tha 


C 


t 


missile designer every advantage 


temperature plastic or meta 


strength, toughness, rigidity! Er 


sistance! High heat capacit 


plus the outstanding ad 
Min-K insulation— 


aninsulatu 
i 


has the lowest thermal conduct 


able for service temperatures up t 


steady-state, and higher for 
Min-K’s thermal conductivity 
lower than the molecular c 


of still air 


tr 
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Wide range of facings 


For the hot face, the missile 


pecify Min-Klad Interlok in a wide 
ariety of heat-resistant and/or ablating 
1aterials—asbestos-phenolic (ARP-40), 
ind similar reinforced plastics, as well as 
tainless steel and other heat-resistant 
netal foils and meshes. For some require- 
ents, the cool face can be made of a 
lifferent material—for example, one that 


offers characteristics required for bonding 


fastening to other surfaces and parts. 


Like all J-M Aviation insulations, Min- 
Klad Interlok is factory-fabricated to 
our specifications into external skin 
ysanels, heat shields, cylindrical liners or 

»ymponent housings of any shape or size. 
Write today for technical specifications. 
Address Johns-Manville, Box 14, New 
York 16, New York. In Canada, Port 

redit, Ontario. 


JOHNS-MANVILLE 3) 





TECHNICAL KNOWLEDGE + EXPERIENCED MANAGEMENT + SPECIALIZED CRAFTSMANSHIP 


KNOWMANSHIP 


Knowmanship scoring breakthroughs 





in solid-sta 


te electronics 





FROM ELECTRO- 
MECHANICAL 
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TO COMPLETELY ELEC- 
TRONIC SOLID STATE 


| ; 


j 


E,° ae) 


E,* flwE, @ 


SWITCHING AND GAIN CONTROL 
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One of the chief assets an associate 
contractor can offer is his ability to 
advance “‘the state of the art.’”’ This 
capability is part and parcel of 
Eclipse-Pioneer KNOWMANSHIP. 

Take automatic flight control 
systems. In 1954, E-P flew the first 
successful, fully-transistorized system 
—forerunner of models now flying or 
ordered for 34 different airlines of the 
world, as well as the air forces and 


navies of the United States and 
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AUTOMATIC FLIGHT CONTROL 
STABLE PLATE 
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Canada. Currently—on the crest of ¢ 
new E-P breakthroughs in solid-state 
electronic circuitry —we are develop- 
ing an automatic flight control system 
with moving parts between the 
input sensors and output servos. 
Effect of eliminating conventional 
rotating shafts, gear trains, cams, 
motors, relays, etc., from a typical 
system will be to halre flight control 
system size, weight, power consump- 


no 


ANCE @ RADAR ANTENNA STABILIZATION AND TRACKING SYSTEMS 
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tion, and Al the time, 
operational reliability will be increase 


cost. same 
The new solid-state systems will be 
particularly well suited to operation 
with the new generation of airborne 
digital computing systems. 

If you seek advanced “‘state of the 
art”’ thinking and capability for your 
contracting team, E-P KNOWMAN- 
SHIP could well be the answer. To find 
out, call, wire, or write us today. 


69% of £-P's pr rement dollars go to small business 


“Bendix” 


TETERBORO, N. J. 
DIVISION of 


© CENTRAL AIR DATA SYSTEMS @ SPECIALIZED INSTRUMENTATION @ NAVIGATION COMPUTERS AND DIRECTORS 


@ GROUND SUPPORT EQUIPMENT 





WHERE INCREASED TENSILE, IMPACT 
AND TEMPERATURES COUNT... 
MORE ENGINEERS COUNT ON 


MIDVAC STEELS 


Where maximum reliability and minimum rejects, due to 
failure to meet mechanical properties, must be attained. . . 
more and more engineers are specifying Midvac super alloy 
steels. 

The Midvac process of consumable electrode melting 
eliminates atmospheric contamination, ingot soundness is 
improved, segregation is reduced and workability is in- 
creased, Ingots and billets produced for missile components, 
jet engine and aircraft parts and super bearings show 
increased tensile strength and impact, improved stress rup- 
ture at elevated temperatures and longer fatigue life. 

The table below shows just a few of the many super 
alloys being processed by Midvac. Our metallurgical engi- 
neers are ready to help you select or specify the Midvac 
Steel to meet your requirements. Write for complete 
technical data. 


MIDVALE-HEPPENSTALL COMPANY 
NICETOWN, PHILADELPHIA, PA. 


SUBSIDIARY OF HEPPENSTALL COMPANY — PITTSBURGH, PA, 
Plants: Pittsburgh, Pa. « Bridgeport, Conn. * New Brighton, Pa. 
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Heavy-Duty Sonotone Rechargeable 
Flashlight Battery Cartridge 


@ A multi-use adaptation of the 
patented Sonotone sintered-plate, 
nickel-cadmium battery used in 
space missiles and jets. 


To recharge, just unscrew cap... 


c NOTONE 


HARGEA 
hdd payee 


and plug overnight into any 110-120-volt 
AC outlet. 
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@ Gives at least 3 hours of strong, 
continuous light from a single 
charge with PR-6 bulb—or1*‘s hours 
with full-powered PR-2 bulb. 

@ Dependable in extreme temper- 
ature and weather conditions. 

@ Can be recharged hundreds of 
times at about %¢ per charge. 

@ Sturdy, !eakproot construction— 
aluminum jacket — electrically 
shockproof. 

@ Full-year guarantee under heavy 
industrial use — backed by Sono- 
tone’s leadership of over 30 years 
in precision engineering and 
service. 


A completely new concept in flashlight 
battery efficiency and economy for in 
dustrial users! Replaces and outmodes 
any two “D” cells, for any purpose, in 
end-to-end use. Rechargeable over 
night by plugging into any 110-120 
volt AC outlet. Gives maintenance and 
service personnel a battery with a life 
time of use at a fraction of the cost of 
constantly replaced “D” cells. Dozens 
of applications — with railroads, avia 
tion lines, municipal departments 
public utilities and private industries 
Heavy-Duty Model FC-3 ($9.95 re 
tail) —subject to your usual discounts 
Also Standard Model FC-2 for home 
use (light lasts at least 1% hours with 
PR-6 bulb) —$7.95 retail. Write now 
for full details to: 


Sonotone.; 


ept. B52-40 


ELMSFORD, N.Y. 


Leading makers of fine transistor hearing aids, ceramic phonograph cartridges, 
speakers, microphones, electronic tubes, sintered-plate, nickel-cadrnium batteries 
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Unlimited Coupling Designs for 


Unlimited Missile Anplications 


The rapid advance of U.5. missile technology sets continually new 
requirements for the deveiopment of fivid system quick-disconnect 
couplings. With the largest and most experienced engineering staff 
in the industry, Aeroquip has designed and manufactured special 
purpose couplings for many leading missile system contractors. 
Aeroquip can solve your coupling problems, too. Aeroquip can 
design and produce ao quicx disconnect coupling to fit unusual or 
complicated applications with minimum lead time. 

Couplings also are available now in many standardized designs and 
sizes. In many cases this wide selection means quick delivery of a 
coupling that meets your requirements. For complete information 
and assistance mail the coupon beiow. 


\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 
AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN CANADA. U.S.A. & ABROAD 


Get Complete Details 3 
Mail This Coupon For Bulletin No. 245 


handling und 


e Air Force's new Hound Dog missile is equipped 
with Aeroquip Quick-Disconnect Couplings. Both 
checkout of the hydraulic systems 

e facilitated through the use of this coupling on 
the missile’s interna: system and ground service 

eckout equipment. 


sce and weight are at a premium on the Quail. 
save space, yet retain complete reliability, 
equip 1010 Series Quick-Disconnect Couplings 
specified. These Self-Sealing Couplings are 
n the fuel, lube oil and pneumatic systems 
the compact Quail. 


The Navy's new supersonic missile, the Corvus, is 
rocket powered. This swift air-to-ground weapon 
is equipped with a special Aeroquip Quick-Dis- 
»nnect Coupling used as an umbilical disconnect. 
This coupling wos especially designed for the 
Corvus by Aeroquip. 


Aeroquip Corporation, Jackson, Michigan AW-4 
Please send me a copy of Coupling Bulletin 245 


Name 








Tested To “Take It” 
on Missiles or Machines... 


The Fenwal Miniature 
Sealed 
THERMOSWITCH® Unit 


Here’s the tiny temperature con- 
troller that’s successfully handling 
some of today’s toughest tempera- 
ture control problems . . . in missiles 
and rockets as well as on production 
machines. Photo shows one of many 
quality contro! tests to insure prod- 
uct performance. It’s built to take 
a beating! 

Hermetically sealed, its rugged 
design permits normal control action 
even under the most severe con- 
ditions of shock and vibration. 
Stainless steel case is the heat- 
sensitive element ... responds with 
instantaneous, positive action to 
heat changes of a fraction of a 
degree. Unit controls to extremely 
close limits. Weighs less than ‘4 oz.! 

Easily set for control of tempera- 
tures from —20 to +200°F. When 
used as high limit switch, range is 
-20 to +275°F. Can withstand 
continuous exposure from -—65 to 
+325°F. The Fenwal Miniature 
Sealed THERMOSWITCH Unit is 
widely used for crystal ovens, tun- 
ing forks, gyro assemblies, missile 
blankets, and missile batteries. 
Current rating: 2.5 amps, 115 VAC, 
2.0 amps, 28 VDC. Find out how 
this advanced controller can protect 
the reliability of your product. 
Write Fenwal Incorporated, 124 


4 
- Pleasant Street, Ashland, Mass. 


Miniature Sealed 
THERMOSWITCH Unit 


(actual size) 
Another 
example of how CONTROLS TEMPERATURE... PRECISELY 





REINFORCED PLASTICS FOR STRUCTURES OFFER MAXIMUM RELIABILITY 


Helping to make missiles and air- 
craft stronger is Brunswick's job. 
Using fibre glass reinforced plastics, 
we fabricate radomes, fin-tips and 
other primary structures. They will 
undergo continuous usage at 
550°F., and will withstand much 
higher temperatures during shorter 
exposures. We make possible the 
successful “marriage” of antennae, 
electrical and structural properties 
In addition, Brunswick plastics also 


provide thermal insulation for t 
components. If you are consid 


the use of steel or aluminu: 


suggest that you look into th 


vantages of conventional ar 


ment-wound fibre glass rein! 
plastics. Brunswick techniqu 
low the design engineer to tail 


product to carry the specifi 


requirement of primary struct 
You are assured of superi 
strength: Brunswick's exc! 


Strickland “B” Process winds fibre 
glass filament to a strength-density 
ratio of 2,000,000 (the SD ratio of 
high strength steels is 800,000). 
Hoop tensile values average 200,000 
psi, and composite wall strength 
ranges from 120,000 to 140,000 psi. 
Our experience can serve you well. 
Write or call: The Brunswick-Balke- 
Collender Company, Defense Prod- 
ucts Division Sales Manager, 1700 
Messler St., Muskegon, Michigan. 


ISBRUNSWICK 


MAKES YOUR IDEAS WORK 
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“Our previous hose gave out after only 1200 to 1400 starts... 


Thermoid-Quaker Jet-Starter Hose 


= ri & good as new after 3,500 starts” 


says Mr. B. V. Darress, Maint yor. Pan American World Airways 


Jet st arter hi 


e€ seamie 
crete ae" 
ind pri 
luding Technical Data, on 
from your Thermord 
write Therm Ff / Diris 


ttehead Road, Trentor 


THERMOID DIVISION ||| 14} i! | H.K. PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY with steel rubber and frict roducts, asbestos textiles. high voltage electrical equipment, electrical wire and cable, wiring 
ystems t fa 4 ecialty y aint fractories, tools, forgings and pipe fittings, r rmings and stampings, wire rope and strand 





TYPICAL ELECTRIC BLANKET. 
This is a HITCO “form-fitting” 
Blanket used to contro! tem- 
perature of hydrogen peroxide 
tank. 


.FOR TEMPERATURE EXTREMES 
lolotn te 
+2200°F 


CUTAWAY VIEW. Shows Heat- 
ing Element of HITCO Electric 
Blanket—sealed between 
cover and inner cover. 





HONEYCOMB PANEL BRAZ- 
ING. New HITCO Electric 
Blanket brazing technique pro- 
vides faster, more reliable 
means of fabricating honey- 
comb structures 


7 
INDUSTRIAL ELECTRIC HEAT- 
ING ELEMENTS. HITCO Elec- 
tric Heating Elements can be 
provided for a variety of 
industrial uses where a con- 
trolled thermal environment is 
required. 


—- © 


| THOMPSON FIBER GLASS CO. ; | A | 1733 Cordova et « Los Angeles 7, Calif. « REpublic 3-9161 


Ware Orn CALL YOUR NEAREST HITCO REPRESENTATIVE: EASTERN , WW ; 4, 665 och 
j » 12, Ma * MIOWEST ) West 291 treet WAinut ® SOUTHWEST: Marshal! Morris, 
tt f 7 


2) T w * NORTHWEST L. Larsen, 5757 Oa Wa ton, PArkway 5-9311 © WESTERN: Bob Meeker, 


> Terrece Orive, Los Altos, Ca a, W sliff 68-2471 © CANADIAN PLANT: THE H. 1, 1 M A LTC D Johnston Street, Gueiph, Onterio, TAylor 2-6630 
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He smashed the 
sound-in-water 
barrier 


Because its energy passes only 
through air, radar can pick up tar- 
gets hundreds of miles away. The 
ocean isn’t so cooperative: water 
rapidly absorbs all types of energy. 
How do you breach this barrier to 
produce a really long-range under- 
water surveillance system? 

This AMF Anti-Submarine War- 
fare Specialist set his underwater 
sights on a range far over 100 times 
that of sonar. A conventional instal- 
lation able to accomplish this would 
be prohibitively big and expensive. 
So, he came up with a completely 
new method. A 6’ x 12° unit puts a 
megawatt of power into the water 
with 100 times the weight efficiency 
of existing techniques and at a frac- 
tion of the cost. The name of this 
new system is AMFAR, for which a 
proposal has now been submitted to 
the Navy for consideration. 


Single Command Concept 


This contribution to the free 
world’s defense is one more example 
of AMF’s resourcefulness. 


AMF people are organized.in a 
single operational unit offering a 
wide range of engineering and pro- 
duction capabilities. Its purpose: to 
accept assignments at any stage 
from concept through development, 
production, and service training... 
and to complete them faster...in 
* Ground Support Equipment 
* Weapon Systems 
« Undersea Warfare 
¢ Radar 
* Automatic Handling & Processing 
* Range Instrumentation 
* Space Environment Equipment 
* Nuclear Research & Development 

GOVERNMENT PRODUCTS GROUP, 
AMF Building, 261 Madison Avenue, 
New York 16, N. Y. 


In engineering and manufacturing AMF has ingenuity you can use... AMERICAN MACYINE & FOUNDRY COMPANY 
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Minuteman 


...Another i : ‘ Minuteman, a three-stage solid propellant intercontinental 


missile, is moving through its early development and test 

maior : programs on or ahead of the time schedule originally set for it. 
J , This advanced ICBM, the fourth in a family of four Air Force 

| ballistic missiles, is designed to be fired automatically from under- 


USAF weapon ground silos or mobile launchers. Minuteman will be constantly 


at ‘‘ready”’ giving America an almost instantaneous retaliatory 
system in capability for defense e The Minuteman concept developed early in 
1957 when Space Technology Laboratories conducted a study of 


d | t _  * the characteristics of second-generation missiles to satisfy the 
eve opmen ; requirements of the Air Force Ballistic Missile Division. STL provides 


over-all systems engineering and technical direction for Minuteman 

as it has for the Atlas, Titan, and Thor programs. The application of 
compatible components, systems, and experience developed through the 
years is bringing Minuteman closer to the threshold of operational 

capability e Among the industrial organizations developing Minuteman 

are such major contractors as: Boeing Airplane Company for assembly and 
test; Thiokol Chemical Corp., Aerojet General Corp., and Hercules 

Powder Company for engines; Autonetics, a Divisionof North American Aviation 


for guidance; and Avco Corp. for re-entry vehicle, 


To assure continued growth in these and related space 
programs, STL is already projecting state-of-the-art advances 
five and ten years ahead. Outstanding scientists and 

engineers with unusual capabilities in propulsion, electronics, 
thermodynamics, aerodynamics, structures, astrophysics, 
computer technology, and other related fields and disciplines are 
invited to investigate positions at STL. Please send resumes to: 


SPACE TECHNOLOGY LABORATORIES, INC. 
P.O. Box 95004, Los Angeles 45, California, Attention: Mr. Richard A. Holliday 


Los Angeles e San Diego @ Santa Maria e Sacramento e Denver e Cheyenne 
Cape Canaveral e Washington, 0.C. e Manchester, England e Singapore e Hawaii 





EDITORIAL 
Politics and Safety 


Some unsavory politics have again been injected into tion. We agree heartily with Senator Magnuson’s 
the airline safety problem. Airline safety is naturally proposal that, when all the extensive technical investiga- 
a matter of almost universal public interest. When the tion of the Lockheed Electra now under way is com- 
unfortunate series of winter accidents marred what has pleted, a public congressional hearing should be held to 
been a steadily improving over-all safety record, it was fully inf the public on the problems revealed and 
inevitable that some politicians would see a new oppor their proposed solutions. 
tunity for some personal publicity and some timorous Howe there is one point raised by Senator Hartke 
government officials would run for cover and try to pass that bears further investigation. This is the fact that the 
the buck wherever possible without regard for either Federal Aviation Agency and the Civil Aeronautics 
facts or responsibility. Both of these phenomena arc Board disagreed over whether the Electra should have 
now confusing the technical investigations into the been g1 |. And, it is in exploring this facet of 
causes of the two accidents involving Lockheed Electra the case that the smell of political irresponsibility and 





turboprop-powered transports at Buffalo, Tex., and ‘Tell technica rance grows strongest. 
City, Ind 

Sen. Vance Hartke (D.-Ind.) has given tongue to some 
ill-informed and intemperate remarks from the Senate Durfee Letter 
floor on the subject of these Electra accidents. It is 
obvious that Senator Hartke is emotionally upset over 
the loss of close friends in one of these accidents and 


ommended, in a unanimous action re- 

corded tter signed by Chairman James Durfee, that 
the Elect ‘rounded pending cx letion o 

also politically aware of the opportunities resulting from C g completion of the in 

spectic tly under way. This action was apparently 

stimulat 1 phone call from a CAB employe at the 


ation Bureau established at Burbank, 


the fact that this same accident occurred in his home 


state. It is also obvious from his statements that he has 
little fact on which to base them. They are primarily, 


( entra 


© loose rivets were appearing on a few of 
by his own admission, from the “grapevine acids cre appearing on a fe t 


ving skin ¢ % ‘ vide 
It is interesting to note that, while Senator Hartke g skin and spar. This same evidence 


reaches a peak of emotional fervor in describing the of the Federal Aviation Agency where 


is of littl ] signifi 
grisly scene of the Tell City crash and the tragic trail f little technical significance. The 


\B’s information on which it based its 
of widows and orphans it left among his personal ac 

grou! mmendation was simply scuttlebutt and 
industt In the face of an FAA request to pro 


duce factual evidence to support its grounding rec- 


quaintances, he does not generate equal horror against 
the bloody record on Indiana's highways where about 


1,100 people are slaughtered arinually. Senator Hartke’s ; 
omm<¢ the CAB was unable to do so 


Fron ve sit this action by the CAB looks like 


timor ttling to evade any subsequent blame for 


justification of this divergent viewpoint toward human 
suffering is that the airlines are a common carrier whereas 
highway safety is a private matter. We doubt if the 


the | ifety problem and maneuvering inte a 


freshman senator from Indiana will find many of his - ; ms 
politi ind but technically sterile position where, 


fellow citizens who agree with this fine distinction : 
regard f what happens from now on regarding the 
Electr CAB can sit smugly and point the finger of 
Airli Rol it the FAA. Fortunately, the transparency 
irtine ore is pretty clear to those who have been 
Nevertheless, we suspect that Senator Hartke’s view | CAB’s vindictive rear guard action against 
point is more typical of the average American airline tv activities since President Eisenhower overt- 
ticket buver than the more reasoned and _ technically in writing the Federal Aviation Act of 
sound statements of Senators Warren Magnuson and 
Stuart Symington, both of whom have had considerably tvpe of action that will contribute immeas- 
more experience with air safety problems than the fresh ral iblic lack of confidence in the government 
man senator from Indiana. Because of this, the airline agen rned with air safety. It is this type of 
industry must take a far more positive position than it iter iping that is corroding the foundations 
has vet shown any indication of doing in discussing fully in eff lemocracy, substituting the goal of polit- 
ind frankly with its traveling public the continuing prob ta for effective action toward the common 
lems of air safety. They also must mobilize the great rtainly further evidence for divesting the 
force of public opinion behind the many positive meas mcern with air safety and reducing it to a 
ures required from the government to improve this situa lic regulatory body. —Robert Hotz 
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FOR FOR PRESSURIZING 
GROUND ELECTRONIC 
CHECK-OUT SYSTEMS 








SUPPLIED BY CORNELIUS , DIAPHRAGM COMPRESSORS 


When you need pneumatic pressurization packages for aero 
applications, it will pay you to check Cornelius equipment first. 
Cornelius Pressurization Packages offer advantages not found in 
any other equipment. These Cornelius systems feature purity of air 
and reliability. They also give you a system which is pre-engineered, 
pre-packaged and pre-qualified 
The No. 1 component of any pressurization package is the 
compressor. Cornelius systems incorporate Cornelius oil-free dia- 
phragm compressors. These compressors are designed specifically 
for applications of this type. Because of their simple but depend- 
able design, they help provide a system free from problems of fric- 
tion, heat, lubrication, carbon dust and loss of capacity with wear. 
Cornelius Pressurization Packages are available with either 
AC or DC motor and any combination of the following com- 
ponents: Gage or absolute pressure switch, gage or absolute pres- 
sure-vacuum relief valve, check valve, chemical dehydrator and 
warning light. 
Cornelius Pressurization Packages and Diaphragm Compres- 
sors are currently being used on, or in conjunction with the Convair 
880 and 600, Boeing B-52, Convair B-58, Lockheed RC-121, MODEL 3650200 DIAPHRAGM COMPRESSOR — Pro- 
Fairchild C-123, Canadair CL-44 and Vickers-Armstrong Van- a det ak ae aoe 
guard aircraft. For more information contact a Cornelius Sales with motor ond meosures 9% x 7” x 1194” in 


=nvineer or write fo . iterz > cluding motor. Designed for 1000 hrs. continuous 
Eng er or write for free liter ature duty operation in temperctures of —65° to + 160° F. 


- Pioneers in Pressure Systems for Flight 
THE outils COMPANY /AERO DIVISION 


554 -39th Avenue N.E Minneapolis 21, Minnesota 


Qualified individuals will find excellent opportunities available in Cornelius engineering and sales departments. 





WHO'S WHERE 





In the Front Office 


Frederick Stevens, Thomas H. Quayle 
and William A. Jones, vice presidents of 
Northrop Corp.'s Nortronics Division, Haw 
thorne, Calif. Mr. Stevens continues in 
charge of the Electronic Systems and Equip 
ment Department, Hawthorne, Calif.; Mr 
Quayle in charge of the Systems Support 
Department, Anaheim, Calif.; Mr. Jones in 
charge of the Precision Products Depart 
ment, Norwood, Mass 

Robert E. Beach and Charles H. Chat- 
field, vice presidents of United Aircraft 
Corp., East Hartford, Conn. Mr. Beach 
ontinues a poration counsel. Grant A. 
Ring succeeds Mr. Chatfield as secretary 

Dr. Sidney J. Stein, a vice president, In 
ternational Resistance Co., Philadelphia 
Pa. Dr. Stein continues as director of 

earch and enginecring 

Harry K. Collins, executive vice presi 
dent and general manager, Paraglas Divi 
ion of Air Logisti Inc., Pasadena, Calif 

Emo D. Porro 
ind Dr. Donald J. Gimpel, vice president 
engincering, Arnoux Corp Los Angel 


Calif., and all mpany divisions Ilse 


president-marketing 


Thomas F. Watson, gencral sales manager 
William A. Wilkinson, director of manufa 


‘ 
t 


Wyman-Gordon ( Worcester, Mas 
as named the followimg as + pr ident 
Joseph R. Carter, general manager-Eastern 
Division; James L. Roach, director of mar 
keting; Robert FE. Zell, general manager 
Inga an und Division (Harvey, I 


Howard S. Gleason, assistant to the pr 


} 


H ton. Tex 
Dr. Milo P. Hnil 
the pr ides 

uch, National Re 

dg Ma 

Chester C. Spurgeon, a 

f lent of the Nationa ret 

Washingtow 


; 


Abatement Council 
Landis S$. Gephart, director 
ited = Rel:ability \ 

Off National Acron: ind Spa 

tratior Washington, D. (¢ 


Honors and Elections 


The Tactical Air Command's 4520th aer 
ial demonstration team “The Thunderbire 
has been named 1959 recipient of th 
Mackay Trophy for its successful 
tour of the Far East Oct. 21-De | 
Capt. Herbert L. Mattox, Jr., hel: 

t assigned to the 33rd air rescue sq 
MATS), has been named 1959 recipien 
the Cheney Award for his successful pick 

29 men stranded on a wrecked Japane 
fishing trawler 

Edward L. Hays, 
Safety and Survival Equipment Research 
and Development Division of the Air Crev 
Equipment Laboratory of the Naval Ar 
Materiel Center, has been appointed t 
the National Academy of Sciences as a 
member of the Academy's Panel on Closed 
} ological Systems 

Continued on page 127) 
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INDUSTRY OBSERVER 


> Army hopes to contract f lopment of a mobile ballistic missile 
defense system for field use k down short-range ballistic missiles if 
Fiscal 1961 funds permit. Pot t of bidders include Boeing, Convair, 
Douglas, General Electric, H Aircraft, Raytheon, Sperry Gyroscope 
and perhaps Western Electri could draw upon techniques devel- 
oped for its Nike Zeus anti-ICBM program. 


> Defense Department plans a side-by-side comparison of three aerial photo- 
transmission systems sometime next year to determine which one is best 
suited for tactical environment Ihe three reconnaissance systems to be 
compared are a Fairchild Camera & Instrument unit which uses an optical- 
electrical scanner and is now being evaluated by the Army ‘Signal Corps 
(AW Feb. 22, p. 69); a Navy-contracted Fairchild-CBS Laboratories system 
which employs the latter's recently announced photoscan system and a unit 
using a facsimile-type scanner made by Panfax for the Air Foie. 


P Foy TIP) prototype jet t 
J-3 axial flow p — 
near future Aircra 


Japanese-manufactured com} 


pped with Nippon Jet Engine Corp.’s 
to make its initial flight within the 
t will be first jet aircraft to be fully equipped with 


r subsystems for the first Dyna-Soar boost 
ywarded. Major problem: It is impossible 
to begin the design of thes« ms until it is decided whether the vehicle 
will have a semi-ballistic, high-lift, high-drag shape or will have substantial 
wing area and resemble current high-speed aircraft. 


> Contracts for a number of n 
glide vehicle have still not bee 


Nortronics D h will develop inertial guidance sys- 


lir-lau tic missile (GAM-87A), has selected 


Light M tronics 
’ 


Department to supply the 
Nortronics and GE were rivals in the 


il guidanc 
Skvbolt guidan petition 
> Japan's Ground Self Defense Force will send approximately 50 technicians 
to White Sands Missile Range and Army Ballistic Missile Agency next year 
for training in use of Nike air defense weapon systems. Initial increment 
will be followed by an additional 200 trainees, with the over-all training 
course spreading over a two-year period. 


© Reliability of explosive xtensively in separation of multi-staged 
proving to b factor in launchings. Bolts have been 
1 number of ures of both the Polaris fleet ballistic 
nd the Titan ICBM 


> Air Force drive to reduce ballistic missile overhead costs will result in a 
stretchout in the submission of progress reports and elimination of the usual 
documentation on film of the performance of nose cones for the Minuteman, 
Titan and Atlas ICBMs 


> “Cascles lid-prope t engines are under study by several 
levelopers who hope to f ins of incorporating sufficient stretch’ 
in the propellant. One proach is to use a periphery of slow- 


burning propellant is the 


P Air Force will begin a 11 reduction of Air Defense Command's 
Convair F-102 squadrons during the coming year, assigning several units to 
the Air National Guard. Aircraft remaining in the active USAF inventory 
will be equipped with a time division data link system to permit greater 
compatability with the ground environment. Other modifications will be 
made to improve the F-102's low-altitude kill capability. McDonnell 
F-101Bs also are scheduled to be modified during the year to receive time 
data link systems. 
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PHILCO nich FREQUENCY NPN SILICON TRANSISTORS 


OFFER EXCEPTIONALLY LOW SATURATION VOLTAGE 


— The high frequency response, together with the very | 

TYPICAL CURRENT GAIN VS. TEMPERATURE saturation voltage of the ilicon Surface Alloy Diftused 
base Trans! typically ¢ ’), permits practical design 

of 5 mc pul ircuits, using conventional saturated switching 

rations th non-saturating techniqu es, p Ilse rates 
nat le The ; typ ic al Swit hing 











conhg 


Ww 
oO 


as high 
circuit shown abov ll operate satisfactorily at trigger 
pulse rates up to 15 1 When triggered with a 4-volt pulse 
at a 10 mc rate, the rise time will be typically less than 2 
myusec Over a temperature range of —GOC to +130 C 


ATION FACTOR 
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DC CURRENT 


The typical fall time will be less than 36 mysec over the 
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Same temperature range 








Both of these transistors have demonstrated consistently 
TEMPERATURE IN °C more stable characteristics over a wide temperature range 








than any other silicon transistors available. Both meet the 


Al SAT ON VOLTAGE VS. TEMPERATUR 
_ TYPICAL SATURATION VOLT c 3 EMPERATURE environmental and life test requirements of MIL-S-19500B. 
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Available in quantities 1-999 from your local .* $'s r 


Phileo Industrial Semiconductor Distributor. 
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Dyna-Soar Progress 


Space Reoryanization 


Soviet Missiles 


National Policy Hearing 
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Washington Roundup 


Air Force apparently is ready to move into phase one of the Dyna-Soar program. 
Phase Alpha stuc'y project is complet SAF has signed a phase one contract with 


Boeing for the glider and is signing ne booster contract with Martin 


General Accounting Office now ects to deliver its long-awaited report on Air 
Force missile management to Congress within 30 days. That is the estimate of William 
\. Newman, new chief of GAO f m. Newman was formerly deputy chief 
under Lawrence J, Powers, who ha tant to the Comptroller General 

Force will decide whether the eport should be classified or made public. A 
GAO prepares its report for Cong SA tively seeking support for its plans to 
convert Space ‘I ology bor nprofit institution. STL role is a basi 


int of conti »m ¢ prog ent 


House Space Committee will meet this week to take action on proposals to abolish 

the N etionet Space ( ouncil and the Civil-Military Liaison Committee. Some changes 

appear inevitable. President Ei ts to get rid of the space council and the 

CMA William M Holada hairman of the ineffectual haiscon com- 
mittee effective Apr. 30 

Basic question lies in what kind of organizational structure Congress might estab- 

lish to replace the two space groups te Llouse doesn’t want anv substitutes. But 

me congressmen feel there shoul g group managing the space program and 


Heyrt 


Vougher patent policy on inventions developed under government research con- 
tracts wil < pu hed bv the Senat Commiuttce sen Joseph ©’ Mahone 
chairman he subcommittee nsoring a bill th would tighten paten 

Ih minittes hope t y 
I he O'Mahoney bill would requ lose scrutiny of patent ae ations before an 
h as the Defense De t n patent ngihts over to on f its con 
\ge vould | t n fror 1110 cience Foundation 
th Attor General I t } nt ! 1 contractor 

Senate move runs counter to a liberalizing tr ud in pat nt po icv on the House ate. 

Space Committee supports eralize its presently ngid pate 
i ilong Defen Departi 
Senate Judiciary Committe: won't be handling the space law patent changes, 
; ; » th by thy Senat 


} 


up 
Magnitude of Soviet missile | as recently revealed by Premier Nikita 


Khrushchev. Discussing aviati ¢ produced mg with aircraft in 


GAO and a Senate small busin et » to cut down sole-source defense 
procurement. Senate Small Busin ymittee headed bv Sen. Geor 
Smathers joins G ressing | n to require complete manufac- 

mpetition UTPOSC 
mtrodu npetiti n I { 

GAO is investigating sole-sourc: pares and parts by Air Force. USAI 

used of awarding “open icts which pi vide for buving an indef- 

quantit ft spares at a pr n the order is placed 

House Armed Services Comm wold hearings this week on defense pro- 
curement policy, required rotiation Act extension \erospace 
Industrie ’ red the invest little enthusiasm in Congress 
if son 


Senate subcommittee on ration chinery will hold he arings this week 
n the relaty nships between ry and fore ind defens¢ polic 
Senate group headed by Sen. H ng fev a wav to mesh sclensiie and 
technical developments with th 

lestifying at these hearings will be erkins, Carnegie Corp. vice presi 
dent and a member of the Gaith mes | isk, president of Bell Tele 
phone Laboratories and vice cha t President's Science Advisory Committee; 
W. H. Pickering, director of NASA t Propulsion Laboratorv; Rueben F. Mettler, 
vice president of Space Technol ; Herbert York, Defense Department 
director of research and enginc Purcell, Harvard University physics pro 
fessor and a member of the Pr n ivisorv Committee, and Eugene 


Wigner, Princeton University mat hvsics professor —Washington Staff 
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Space Technology 


Ranger Lunar Impact Planned for 1961-62 


ratio of propellant weight to total en- 
gine weight). Compared with a mass 


Spherical solid propellant retrograde rocket would 
ease landing of NASA instrument capsule on moon. ratio 75-8 for the conventional 


il rocket, the spherical engine 

By Michael Yaftee tte ass ratio of .9 in the small 
zes (200 |b.) required for this appli 

ind using off-the-shelf materials 
spherical, solid propellant rocket engine as a retrograde rocket to case landing 7 ig _ he — ipa’ abyes 
n to spherical engines, their large 





Project Ranger lunar impact vehicle is expected to use a high mass ratio, 


of the instrument capsule on the moon’s surface rontal area and drag in the atmosphere, 
Ranger, part of National Aeronautics and Space Administration’s lunar and —_ beco relatively unimportant in space 
trograde application 


NASA, which develope | 


planetary program, consists of a series of missions that will become active in 
the 1961-62 period. Atlas Agena-B with mid-course guidance will serve as , 
1 ng smal In diameter) 


the launching vehicle The Ranger program will be carried out for NASA ' . es ose ; 
i her | so yropellan ngines (AW 


. 1¢ pl 


1] e 


by Jet Propulsion Laboratory ' 26, p. 54). awarded Thiokol Chem- 

Primarily, Ranger is design t ipsule and landing techniq st 
high I lutior w submitted propo il 
lunar surf h hi nd JPL are currently evaluatu , T producti 
in which the camera is lo l—this will 1 proposa irc expected \ rical engi Mhiok 
it on top of the | I i hardware contract t ( is ready to del 
next mot iam pherical engin 


decelerated 
} , } line } ; 
troved o1 number of tal If mmc i 40-in. diameter 
! 


S ved | 
ld } } } 
uid DE 1 i n later s ’ developmet 
4 | 


ind transmit 
graphs of the tion 
, 


‘ 


the experiment call 
300-Ib. instrument capsule 
AW 


thres 


: 
detached from the 


Do 


control, but landing 
s high as 500 fp 
ipsule has 
ecided, | 
vill be 
tremors present 
Acronutronic Division 
tor Co., Hughes Aircraft a i of the 
American Aviation Missil ision lid propellant rocket engin 
recently completed a six-v u l mass 


enti 
heav 
minimum 
meant that 
| thro 
than it 


11 
the problem t 
I 


del hip built insid 


nt charg 


lant grain that burns in two 

ns, the charge in a spherical 
nust burn in three dimension 
After a great of model 
Ip them vi ualize the situa 


hiokol 


THIN-WALLED, high mass ratio spherical engine requires special handling and firing 
harnesses. An engine 25 in. in diameter and weighing 200-300 Ib. is capable of produc- 
ing more than 7,000-Ib. thrust 1 spherical grain, | 
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cientists came up with what is basically 
| radially burning star configuration 
Also, Thiokol had to modify the nhysi- 
il properties of its polysulfide fuel- 
binder and its curing operation to mini- 
nize thermal shrinkage and pull-away, 
critical in. the 
nd sections of a conventional, cylindn 
il solid propellant rocket engine 


hich is most curved 


f course critical all over a 


equalls 
pherical engine 
Fabrication of the 


il 0 posed i problem 


spherical rocket 
The 4130 
cl which is used to make the cases 1 

‘ally oil-quenched The problem 


Dtaining an even, imultane- 


quench inside and ontside the case 
solution wa 


ed at by force-feeding the quench- 


the interior. In the futur 


to air-quen hed steel 
in | 


omewhat cumbersome 


ninate the problem 
give 
resent 180 
kol expec 
NASA 1 tun Ippr <imnat 
nth Meanwhil 


to compk te 


msideral 


Missile Test Ship 
Tracks Transit IB 
Washington — Na Ad 

} Pr wc cnc Iran t 


SS OF 


th 


ed and plotted to det 


iccurately the ship 
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SPHERICAL solid propellant rocket engine developed by Thiokol under NASA contract 


may be used to slow instrumented ules for rough lunar landings. 
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uracl A ised 
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i¢ ‘Tran n frequency transmissions, Transit I] 
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British Group Proposes 


Joint Space Authority 

London—Commonwealth Space Au- 
thority has been proposed bv British 
Interplanetary Society to work with the 
U.S. on 


technology 


ind retain a 

that 
cancellation of 
18, p. 28 

that the British 
with Australia 
Commonwealth 

that would 


Common 


space projects 
capability 
rl »pled bv. the 


AW Apr 


suggested 


pact has 
I 

pecn 
' } 
Blue Streak 
societt 
vernment ne 


gotiate 


ind other interested 
form a group 
British 
vealth interest in the space held. B. I.S. 
so suggested that France, West Ger- 
many and other North Atlantic Treaty 
Organization might be inter- 


; 


nations ft 


maintain the ind 


nations 
in joining such a venture 

British space group said the most dis- 
t of the government de- 
el Blue Streak lies in the 


mmediate plan for salvaging 


? } y <cT 
urbing aspe 


can 


eloped under the missil 
I.S. feels immediate ac- 
red to initiate 


d on Blue 


1 spacc 
Streak, the | 

igl search vehicle 
ommodate sat W 


the first and the 


Australia 


oome}ra, 
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Geodetic Beacon Planned for Transit IB 


By Philip J. Klass fransit IB, which have other primary n relative to launching site 


missions juired, especially for hardened targets 





4 : 1] 
Washington—l'irst space-born 4 geodetic satellite 1s exp ted to Geodesists are now ittempting to 


1 geodetic satellite svstem is planned as permit accurate correlation of the many i¢ in the many national and small-ar 


hitch-hike”” experiment aboard thi lifferent national geodetic datums, pt datums into three major datums—North 


i 
} 


Navv’s Transit IB navigation satel ling wre accurate data on the rela American, European and Tokvo. ven 


scheduled for launching | h I ( tion of cities, islands and land ith the best of optical and radio 


Precision tracking system know1 marks around the globe. The geodeti eying techniques, there is a buildup of 
Secor (Sequential Collatior ng itellit so is expected to pr ror e process, particularly over 
made by Cubic Corp., of Sat go, has nol precis determination of ft bodies of water where optical tech 

een selected by Army Enginec1 rp h’s ipe and gravity hel m1 now be emp! | 

Map Service for th rth } t [ ire important for improving th i i ree tud 
Army Map Service provides § uracy of ballistic missiles he uncertainty of posit 
ervice to the th: military set ; cise location of targets is n I omt o1 major datum r 

The only satellite-bor ins en juired for manned bombers which ca point on another i Ipproxi 
fon required by Secor is a small l home on the target using visual and / 0 ft. Add to this the eT! 


and one-half pound transponder is radar landmarks. But, because the ba r datums and 
permits the geodetic function to listi 
hike aboard military satellites such as prior knowledge of precise target p 


c missile has no terminal guidan 


Two Approaches 


Ther re two basic aj 
th pplication i satellite 
purpose 
¢ Orbital method requires 
precise determination of 
including minor iriations 


Keplerian pse, and then u 


us datums 
pro ides g 
of sighting 
5 
requir xtreme} precise kn 
the it at me when ca 
is ma 
@ Inter-visible method us« 
it of imultaneous 
vn and unknown d 
requir precise knowledg 
ephemeris but does 


GEODETIC SATELLIT , it th , of an equilater 
satellite will use Secor system to measure satellite position relative to three stations whos« riangi legs are about 1,000 1 


position is known, one whose position is unknown. ig r example, one station 
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be located in New York, another in 
Chicago and the third in Charleston, 
S €& 

Che three station locations would 
be precisely surveyed relative to the 
North American (or other) datum to 
be used as a reference. 

Ihe fourth Secor station can be situ- 
ated on any unknown location up to 
several thousand miles away, the dis- 
tance being limited only by the need 
to view the satellite simultancously 
with the three reference stations. This 
separation distance is a function of 
satellite orbital altitude and how close 
to the horizon it can be viewed without 
difficulty 

For instance, if the satellite altitude 
is 1,500 naut. mi., with the three refer 
ence stations located as indicated above, 
1 fourth Secor station could be located 
ilong the west coast of Africa or 
Europe, and could locate the position 
of Paris, London or Casablanca with 
in error of less than 100 ft., it is be 
lieved 

Fach of the Secor ground stations 
determines the distance of the satel 
lite by transmitting a _ frequency- 
modulated, continuous-wave signal 
which is repeated back by the satellite 
transponder at an offset carricr fre- 


quency. Each ground station deter- 
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mines satellite distance by m«¢ 
the phase shift between the tran 
and received signals. To pr 
means for compensating for et 
troduced by ionospheric refracti 
transponder replics on two 
carrier frequencies 

Ideally, the four Secor gro 
tions should simultancously int 
the satellite, but this woul 
four transponders. Instead, th 
transmit in a synchronized 
which is repeated many tim¢ 
ond Vhe usc of dynamic 
of the distance-to-satellite inf 
at the ground stations pern 
polation to provide the equ 
simultaneous sightings by al 
iccording to Cubic Corp 

During passage of the sa 
stations will be making reps 
tance measurements, rather 
determination, makin 


tellit 


+ 


a singk 
sible to obtain more a 
through a smoothing 
proce +S 

The company nov 
tem installed at Eglin AFB 
system which will be provid 
Army is a slightly modified \ 
improved timing accuracy an 
receiver sensitivity to permit 


has 


at ranges out to 10,000 naut 


Soviet Space Weapons Predicted 
To Re-Enforce Ballistic Missiles 


By Ford Eastman 
Washington—Hypersonic bombers, 
boost-glide and satellite-type weapon 

tems mav reenforce the Soviet 
Union's ballistic missile capability in 
the post-1965 period, the Army's direc 
tor of air defense and special weapons 
predicted at a congressional hearing 
last week 

Brig. Gen. John T. Snodgrass out 
lined the growth, and the changes to be 
expected, in Soviet military capabilities 

the next 10 years in a prepared 
tatement given to the Senate Armed 
Services Subcommittee on Military 
Construction headed by John Stennis 
D.-Miss.). He said 
The ballistic missile threat to the 

ontinental United States reaches seri 
ous proportions by 196] and, bv 1963 
the intercontinental ballistic missile 
will have become the predominant in- 
tercontinental nuclear delivery vehicle 
of the USSR. In the post-1965 period, 

satellite threat will probably be pres- 
ent also, and the Soviet ICBM capa- 
bility will be significantly improved.” 

Supersonic aircraft, small supersonic 
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air-to-surface missiles, advanct 
tion aids and highly develoy 
will qualitatively increase th 
to the U. S. in the 1960-1 
Gen. Snodgrass said. Howe 
end of 1966, he added, “‘it 
that the Soviet bomber for 
substantially reduced and 

Hypersonic 

satcllite-ty] 


tion altered 
boost-glide and 
irriers may become operatio1 


In the post-1965 period 


the subcommittee, “nuclear 


of submerged launch 


{ ipable 
termediate range ballisti 
probably be ay lable 
numbers. Also, several tv 
vehicle detection, reconn 
control systems should be 
Io meet both the air-br 
ballistic missile threat, Ger 
said the Army needs a fan 
weapon systems similar to t 
mended under Defense Di 
master air defense plan 
year. They are 
@An anti-missile missile \ 
tem “to destroy ICBMs, ot! 


missiles and satellites.” 


e“An improved surface-to-air missile 
system to defend against qualitative in- 
creases in the air-breathing threat, to 
include massive electronic countermeas- 
ure carriers and sophisticated electronic 
penetration aids; long range, ws speed, 
small cross section air-to-surface mis- 
siles, and submarine-launched cruise 
missiles. 

e“A manned long-range attrition 
weapon system capable of independent 
operation, containing its own long- 
range radar and capable of multiple en- 
gagements with air-to-air missiles.” 

An added factor in effectively coun- 
tering the Soviet ICBM threat, Gen. 
Snodgrass said, is the Soviet emphasis 
on mobility. He said 

“We believe that the Soviets will 
provide mobility for a significant por- 
tion of their ICBM forces and reduce 
their vulnerability further through dis- 
persion and concealment,” he said. 

Gen. Snodgrass said that, in the Army 
view, the threat can only be countered 
by an active defense and that the Nike 
Zeus anti-ICBM system will fulfill this 
requirement. He added: 

Meanwhile, in testimony before the 
Senate Space and Preparedness Com- 
mittees released last week, Air Force 
witnesses strongly urged restoration of 
the North American B-70 Mach 3 
bomber development program as a com- 
plete weapon system. The witnesses in- 
cluded Gen. Thomas D. White, Air 
Force chief of staff, and Gen. Thomas 
S. Power, commander of the Strategic 
Air Command 

Gen. White said he feels that it 
would be “highly desirable” to go on 
with the B-70 program as a weapon 
system “‘as rapidly as feasible.” 

The Administration has requested 
$75 million in Fiscal 1961 to partially 
fund the building of one prototype air- 
craft and the beginning of another 
Gen. White said an additional $360 
million would be required in Fiscal 
1961 to reorient the program to a 
weapon system development. 

Development of the B-70 system 
would provide SAC with an effective 
replacement for the Boeing B-52 when 
it becomes obsolete, Gen. White said, 
ind also provide these other potential 
uses 
¢ Launching platform as a first stage 
booster for military earth satellites, in- 
cluding USAF’s Midas infrared detec- 
tion vehicle and_ civilian _ satellite 
projects. 

e Conversion to nuclear power. Its con- 
figuration is such that, with certain 
tvpes of nuclear reactors, it could be 
idapted to nuclear propulsion. 

e Anti-satellite defense. Armed with 
the proper ballistic missile, the B-70 
could provide a simpler means of inter- 
cepting satellites which, Gen. White 
said, may be come 1 military require- 
ment in the future 
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Douglas Hints New Financing Need; 


Stockholders Quiz Curtiss-Wright 


Equity financing as a possibility for 
Douglas Aircraft to raise new money 
for acquisitions was one development 
at company’s annual meetings last week 
that also saw critical 
it Curtiss-Wright Corp. management 

Issuance of an ] 


questions tossed 


additional 3 mil 
lion shares of capital stock was author 
Douglas stockholders with the 


ized by i 
of the issue |] 


date and 
to the 


purpose ett up 


board of directors. It was r 
vealed that the price for 
orders will go up 5% June | 

If Douglas management exercises th 
iuthoritv granted by the stockhold 
it would raise the total number of shar 
outstanding to 8 million. Donald W 
Douglas, Jr., 
wanted the authority 
a stock issue, if needed, for new finan 


new 


‘ 


said that 


managemen 


' 
to make poss 


ing or for acquisitions of other <« 
panies. He said there are no firm plat 
for new financing or mergers. Before the 


; | +} 


new authorization was 

pany had 689,796 shares 

unissued and unreserved. 
The stockholders werc ld I 

retirement of Arthur E. Raymond 

vice president-engineering 

5, ind a 


+ 


Was SCniOor 
since 19 
tion of 

engineers 
to have sold 8,000 


majo! 
1€ Corporation § 
Raymond: als« 
of th 
held in the 


Douglas as 


5 
th to 


yf stock he 
Was hir d br 
in 192 

His successor 
ton, formerly vice 
tor transport aircraft 
eive technical assistance f1 
P. Wheaton, who has been 
dent-engineering for missil 
systems. Administrati 
Burton 
who has 


will be Edwar 
president- 


Burton 


be supplied to 
Hoskinson, 

ind testing 

mother mo 
officers, Collier tr 
H. Heinemann, vice 
ing -for combat ai 
take over as head 
Division, 


1] 


Mw ho Will 


+ 


compan 


icing M. | 


European 
Oliveau 
panv's general office: 
Douglas officials 
of $6,949,009 for 
1960, and a loss of $8, 
preceding quarter. 
Sales of $25] 
for the first 
vcar which 
with $226 


ot 1959 


million were 
of the 

ended Feb. 29, 
million for the final quart 


und $227 million f 


reported 
1960 fiscal 
| 


qu irter 


compa! 


quarter ending Feb. 28 
Total backlog a 


30 


$745,245 


and $667, 


$1,413,363,000, of which 
000 or was military 
118,000 or 47.2° 


52.8% 


was commercial 


At the end of the fiscal vear Nov. 30, 


O00, 


the total backlog was $1,317,277 
of which $569,084,000 -ar 
military and $748,193,000 
was commercial. 


or 56.8 


Douglas expects to just about break 
even in the next quarter and to show 
profits in succeeding quarters, but stock 
cautioned 


holders were not to expect 
high profits over the year. 
Douglas has modified a two week-old 
rder to cut wages of all salaried em 
(AW Apr. 11, p. 3 


(he modification eliminates pav cu 
for salaried emploves earning less than 


ploves by 10 


vear and reduces the cut 
for employes earning between 
$12,000 and $19,999. Reduction will 
be 10% in the bracket between $29,000 
ind $49,999, 
that level 
Shelving of plans for the D¢ 


? ' 
y ? ‘ 
lowed Douglas to reduce its credit line 


$12,000 a 


ty 5 


ind -15% to 25 


from $200 million to $150 million and 
ve the interest, an official report 
Heavier than expected costs on th 
DC-8 program blamed for th 
heavy recent 
upcoming price increase 


Douglas, Jr. said, ““The 


7 4 ] | rT FT 
noved down the learning cu 


were 
loses and the 
Donald W 


company ha 


compan 


than. we anticipated.” In origi 
’ 


the rpiane, cost 


point 1 
70. Producti 
f eight 
sition at the ¢ 


stemming from 


per i 
IPpo 
meeting, 

ing profits, dividends and stock 
orporation 
dificult 


ors an | 


; 


managcmecn 
re-clecting its board 
defeating 


ing post-meeting stockholders r 


resolution 
nd cumulative voting on dit 
nominat 
defeated 

proposal 
president an 


Iwo candidate 
n the floor, but were 
Among 
to Roy 1 
hairman of th 
e Low 
porate 


wer 
m 
the questions and 
Hurley 
orporation, were 

number of shares held by cor 
four of whom hold 
Hurley remarked that 
the director were chosen for thei 
ibility to aid the rather than 
on the strength of their holdings 

e Propriety of dividend cut 
with announcements of new product 
development. This referred to events of 
last November. dividend cut 
followed German 
which 


made ] 


director 
only 100 share 
compan, 
notice 
when a 


innouncement of a 


ensed engine development 


43.2% was” 


caused a sudden rise im stock prices. 
Hurley denied any intent on the part of 
management to manipulate the stock 
price and suggested that had the engine 
innouncement been held until after the 
dividend cut, the 


could be 


same charges in re 
brought. Security and 
Exchange Commission records show 
that in October, 1959, Lloyd H. Smith, 
director, disposed ot 7,100 shares of 
stock. In November, officers James G 
Byron sold 3,000 shares. Nicholas 
Dvkstra sold 100 shares and William T. 
Lake 
e Management 
posed by 


VCTSC 


sold 300 shares 

salary cuts 
stockholders as a 
and distributing 
Hurley said 


sufhicient to 


wer pro 


son mcans 

f conserving mone, 

the pain of dividend cuts 
; 


that salarv levels must be 


icquire and retain competent personnel 


ind that he regarded general salary cuts 
t of desperation” on the 
tf management. Curtiss-Wrght 


Hurley $329,500 in 1959, 
} : 


is an Ti part 
paid 
1 Ssull which 
ncluded mstallments on incentive com 
pensation awarded 1955-195 

e Charges of being ignored by Curti 

Wright 


holders, who 


during 


made by man tock 


said that letters requesting 


> 
explanations ite | icy Were 
t answe! 
Hurles 


npan' 


mfidence in th 
saving that the rotat 
mbustion engine, and pt 
AW Apr. 18, p. 73 


| 
j 
hdl 


posed 
had 
proht carners for 
company, along with other ce 
t When pre sed as to 
vould appear in the bal 


Hurl declined to make 


VTO!I 


mpany 
vhen 
nce 


any 


hoose | the 
ng mnounce succe ssful 
of a VIOL aircraft em 
iss-Wright radial lift force 
AW Apr. 18 p 
raft, designated Model X 
ed a tilting nacelle de ign vith two 
stub w 
ronstrated 
il nacelles I 
lles tilted abou 
horizontal Th 
ed to produce 
I] 


nounted on 


hace 


t with the nace 
plant for the test 


c 


irbe ift engine 
Stockholder 

the OTpor 
four 
by mounting the engines on 
ift on the fuse 


ntrol on the two prop Her 


ilso were shown mod 
VTOL aircraft 


pitch 


ition’s 
[hese engine designs provid 
control 
tub wings forward and 
rage Pitch cr 
test vehicle is provided by means of a 
itor beneath the aircraft's 'T-tail 

Models displayed at the meeting in 
VTOL, de 
and a local service 


Model 300. No 


regarding aircraft 


luded a 6-place executive 
ignated Model 200 
transport VTOL. the 
forecast 


development time 


mac 


were 
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Textron to Buy Bell Defense Divisions 


New York—Purchase of Bell Aircraft 
Corp.'s defense business proposed by 
l'extron, Inc., is the latest in a series of 
iggressive diversification and acquisition 
lextron in a program that 
had its beginnings in 1952 

lextron would acquire Bell's Niagara 
Fronticr Division with rocket engin« 
ind electronics capabilities; Bell Helli- 

Corp., Ft. Worth, Tex., and 

raulic Research and Mfg, Co., Bur 
ank, Calif., clectro-hydraulic servo 
for the cash equiva- 


moves by 


tems and valve 
to their note book value, estimated 
| illic 1 

ll, which had reorganized itself into 
Bell Defense Group, consisting of 
three defense divisions to be sold 
nd the Bell Commercial Group, which 
vill be retained. This group of five com 
in the industrial products field 
r Corp., Lake Erie Machin 
rd Chemical ¢ orp., WwW. 

ind Birma Mfg. (¢ 


i relativel: mall 


TT 
! 


iles volume but a 
hare proportionately of earning 
n will rename the Bell Defen 
the Bell Ac ospact Corp. It 
with an independent board 
vith present management 
Textron’s pattern of 
d control and leaving 
ympanies the maximum 
Its philosophy against 
| rigidly functioning 
trated by the fact 
ersons are emploved at 
orate office in Provi 


lextron, with sales of $308 


f 


1959 and earnings of S$I¢ 
1 product breakdown last 
onsumer goods, 22% in 

i1utomotive 


icquisifions ir 


textile, 20% 

lefense. Its 

of a plan due to be completed in 
uimed at increasing its defens« 
of the total. Thu 
mpany appears to want a diversi 


olume to about 20 


ition breakdown of roughly 20% in 
ich of these five areas 
l'extron believes it will supply great 
ish flow resources to sponsor research 
ind development programs than Bell 
had formerly. Space will be big busi 
ness in the future, Textron believes, and 
Bell's rocket and clectronic capabilities 
will be used as a base to build on to 
win a share of this market 
Helicopters are another 
growth avenue, and Textron may decid 
to sponsor development of a commercial 
turbine helicopter based on the HU-1 
in the 12-passenger class, which Bell has 


pe ssible 


not undertaken 
No specific program lies behind the 
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Piper, Beech 
Make Stock Moves 


Piper Aircraft Corp. and Beech A 
craft Corp, took major steps in the 
nancial area last week, both of wh 
produced negative reactions in a 
stock market. 

Piper filed with the Securities 
Exchange Commission plans to 
100,000 shares of stock to finan 
payment of a $1 million bank loa 
tained to carry increased receivable 
inventories, $1.5 million for cor 
tion and equipping of its research 
in Vero Beach, Fla., and $500,06 
construction of an engineering bu 
and purchase of additional equipme 
its Lock Haven, Pa., factory and 
other expansion. Piper stock 
had hit a high of $66 a share, dr 
five points on the news and sold off 
ther later in the weck. 

Beech directors approved a thi 
one stock split and indicated a dis 
increase, but Beech stock droppe 
points even on the good news 
the step had been expected, th 
may have been part of a general 


decline in progress 








primaril 
ings—rceturn OF vestmer 
return on Vhough 
devel yp t DC busine 
1 low margin on sales. ‘Te 
return on nvestment in B 

istactory 

Textron fe e engin 

t will obtain wil in imp 


tor in 


ompetition f 
ind that its willingn 
il to back such skill 
strong asset in a climat 


ented toward R&D contract 


; 


busine 


ecking 


many COM panic 


panding defens« capabiliti 


chose to buy existing capabil 
than develop its own from 
lextron has retained earn 
capital surplus of more than 
lion which could be used to 
ind it might also draw on | 
It canceled an unused $30 m 
of bank credit at the end of 
the acquisitions it had hopx 
did not materialize by veat 
Bell stockholders must ap 
sale, but since 51% is held 
Corp., financial sources here 
ipproval as a_ foregone 
These sources regard Eguit 


lack of interest in heavy R&I 





ment as a reason for the defense com 
vany sale and for the retention of the 
ommercial companies, which do not 
quire this same degree of investment. 
lextron bought five companies last 

ir and one this vear for $21,679,006 
In addition, it has set up Textron Elec- 
tronics as a subsidiary in which it holds 
ntrolling interest. ‘Textron has trans- 
ferred several electronics companies it 
ned to the subsidiary in exchange for 
ind the subsidiary itself acquired 
Electronics, Council Bluffs, 


wa, last vear for stock 


Stennis Asks ‘Cushion’ 
In NASA Budget 


Washington—Sen. John Stennis (D.- 
\Miss.), a member of the Senate Ap- 
ypriations committees, 
t week proposed a $30 million 
ushion” in the Fiscal 1961 research 
id development budget of National 
\cronautics and Space Administration 
meet unanticipated costs during the 
result from possible 
new discoveries or launching failures. 
Stennis’ proposal to increase the Ad 
\inistration’s $621 million request for 
NASA research and development to 
5651 million followed a $19.2 million 
duction in the amount by the House 


md Space 


: ' 
} that could 


The $602 million 


House for research and development is 
$267 million above the Fiscal 1960 


ipproved bv the 


budget figures, however. 

The $19 million House reduction 
included $2.1 million from requests for 
funds for scientific investigations in 
pace, $1.4 million from meteorology 
ind communications satellite pro 
0sals, $2.7 million from manned space 
flight; $1.2 million from vehicle sys- 
tems technology and $1.6 million 
from tracking and data acquisition re- 
quests. Full $134.3 million for the 1.5- 
million-Ib.-thrust Saturn was approved. 

NASA's over-all budget request of 
$915 million—as compared with ap- 
proximately $500 million for Fiscal 
1960—was reduced to $876 million by 
the House (AW Apr. 18, p. 37) 

The House’s $15.5 million cut in 
NASA construction funds eliminates 
$435,300 for a publications library, 
ind technical services building at the 
Jet Propulsion Laboratory, Pasadena, 
Calif., and funds for several proposed 
facilities at the Marshall Space Flight 
Center, Huntsville, Ala., including a 
central laboratory and office facility, 
completion of a guidance and control 
building and additions to the fabrica- 
tion laboratory. 
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Project Mercury capsules are assembled on production line at McDonnell Aircraft Corp.’s St. Louis plant. Capsule fuselages are con- 
Corrugated outer skin of nickel-base alloy is installed over aluminum stringers. 


Hatch on side will be an emergency exit (see pages 88-89). 


structed with a titanium inner skier corrugated for stiffness. 
First completed capsule stands with its escape rocket at end of line. 


First Photos Show Mercury Capsule Production 





RY it 


Outer skin plates being installed on the nearest Mercury capsule are shingled to allow for thermal expansion. Capsule floor, which 


workmen are moving into position, will be covered by an ablative fiber glass and resin heat shield for protection during re-entry. 
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Completed Mercury capsule was delivered to NASA and airlifted in a C-124 to tl Wallops Station. There the capsule, minus 
some of its internal systems, will make its first flight on a Little Joe booster in a h will include a trial of the emergency escape 
rocket system. McDonnell currently has orders for 20 capsules, and NASA pla e spent $105 million by the end of Fiscal 1961 
on development and production of the Mercury capsule and for support equ t and services. 
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First Photo Shows Military Version of Dassault Communaute 


Dassault Spirale, military version of the Communaute transport (AW Jan. 29, p. 119), carries two ventral pods each containing a 30 mm 


cannon with 200 shells. 


Aircraft has made its first flight. 
ment has not placed orders for either the civil or military version. 
each developing about 935 eshp. at takeoff. 


Bunker Predicts ContinuedGrowth 
For Martin; Diversification Cited 


New York—Martin Co.’s sales and 
earnings are expected to show the same 
growth for the rest of 1960, compared 
with 1959, as they did for the first 
quarter, Chairman George M. Bunker 
told the New York Society of Security 
Analysts last week f 

Research and development bu 
which means lower profit « 
fee contracts—are a way of | 
the defense industry and «¢ 
ing earnings in the future w 
increases in sale lume, Bunk 
Martin now has about 8! 


contracts, and though higher 


fixed-price and _ target-in 
tracts will begin to play 
next year, he did not for 
change in this ratio. 

Martin’s first quarter 19¢ 
$140,839,907 compared with $1] 
650 for the same quarter last 
earnings for the 1960 quarter 
112 or $1.13 a share, « 
$3.038.470 or 99 
year. 

Bunker 
Martin’s 
in obtaining rising sales vol 
broad program in the 
Points he made, some 
questions: 

e Martin now owns y4 
voting stock of General Pr 
ment Corp | 


cent 


discu ed what 


successful effor 


+] 
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Investment in this 
I'wo persons not 


ferrred included 
stock is $9-10 million 
connected with Martin were 
to GPE by Martin as directors, but 
GPE took no action on the recommen- 
dations 
@ Three Martin missile systems mav be 
bought for use by NATO. Germany al 
idvy has placed a $100 million order 
I Ma whi h will be bought th ugh 
U.S. Air Force 
bout the same to 


USAI 


cr two systems 


pr yposed 


ind WN ll mcan 
Martin 
contract would The 
1 but 


1 
financiall 


were not names 
ind Bullpup as Dp 

choices 

© Missile Master Junior is a ver 

Martin Missile Master control 

contemplated for use in point defer 

of sites in Europe smaller than the 

mntinental U.S. ci 
Master i 


Missile d 
to the Titan-N 


© Changeover 
ryvogen! ible propellant intercon- 
ntal ballist ile for 


l on two 1 


noti- 


tryr 


crruption in Titan prod 
vears from n 
itan, not including 
costs, are only a small perc 
r than those for Atlas figure 
the ime ba l 
© Marine Corps interest in Lacrosse cen 
{ | on rsion called Modification 


h used ruldance tem tal- 


Provision is made to carry three rocket pods under each wing. 
Both aircraft are powered by two Turbomeca Bastan turboprops, 


French govern 


lored to Marine.requirements. Marine 
interest in this development was st ypped 
two vears ago, but recent “criticism” 
yf Lacrosse on the grounds that the 
guidance was unsuitable for the Marines 
was based on this past history, Bunker 
id 

¢ Dyna-Soar sales volume, if the pro 
gram is implemented, will be substan- 
tial. Bunker feels the program will have 
to be pursued for the U.S 
in compechtion with the 
the area of hypersonic flight 


to remain 
Russians in 
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CHANGE in sales composition, backlog of 
The Martin Co. is indicated in this chart 
based on data in company’s annual report 
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THE ENGINE WITH 


Reliability . . . Efficiency . . . Flexibility. 


In space, these word 


Vast sums of money \ 

these oduilt-in attributes of B \ ift’s rocket engine 
for Lockheed’s Agena satellite ‘ nd stage of the Ait 
Force Discovere! 


The Agena engine ed with sj in mind long 
before s became a housel vord, has fulfilled 
its every mis 

payload into o1 

operational reliabil 

ment and 5,000 te 
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ANTENNA 


MAGNETIC SENSOR 


SPACE LABORATORY weighing 16 tons, proposed by Martin, would conduct 


Resupply vehicle is guided to hookup with forward infrared device and cabk 
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MEDICAL 
LAB 


ind other tests of equipment and materials. 
ecks heat source discharged from lab base. 


Manned Orbital Laboratory Proposed 


By Richard Sweeney 


Angeles 
entih 


11 fun 


e “Shirt-sleeve’’ atmospheric 


ment. but at 
th) ‘ 
@ Design orbit lif 

with ible fi ir utilit 

e | wo-to-four-week rendezvous, 
| } w rotation ct 

‘ ! ICBM _ booster 

e Orbital altitude of 400 


rbital inclination 
we terly om cle 


orbit parameter 


human safety, booste 
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id perigee limits of 4 


inels and expansion joints to allow 
for a temperature range of plus 500I 
to minus 150! fo maintain cabu 
valls at 60] to OK. i set of water- 
filled tubes is used, capable of trans- 

100,000 Btu. per hour from 


“ 


cok ill at an incoming hea 
flux up to 500 Btu./psf./hr. Two water 
oirs, which also act as heat sinks 
nditioning, are used, each 
pump 
ratorv has three fun¢ 
mpartments separated by alu 
mb bulkheads with ai: 
uitrlocks are provid 
vehicle for entrance 
| also serve as unprotectc« 
nmental test chambers 
f the orbital laborator 
enter and maintenance 
nter deck has the medical, 
ological labcratories 
g quarters, and the low 
the geophvsical and astt 
ITOTICS, where equipment 
focal length telescop« 
table, parabolic muir 
ind other external sensing de 
re retractable, with pressur 
pertures minimized by time sha 
f expernments 
ibin itmosphere 1S supplied 
en and nitrogen at 10 psia 
ure. Oxygen partial pressurc 
1 level (158 mm. Hg.) value, 
conditioning (one unit pez 
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continuously circulate 70 
for control of 
cabin gases are lithium chloride 
sorbers for carbon dioxide, a 
sponge and filter system for water 
charcoal filters for odors. 

Vehicle ascent will have the fi 


tvpic 


deck 


alr. 


will 
Provisions other 
ab 
vinyl 


and 


second stages following a 
ered flight trajectorv with the 
laboratory coasting to nominal 
tude after burnout 

lhe 


orbital injection will be 


velocity vector for 


programed third stag 
Injection limits are plus or 
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deg. on angle and plus or minus 50 
fps. in velocity 

Orbital period is 97.2 min 
total earth coverage in 12 hr., total sun 
light earth coverage in one day (15 o1 


with a required view 


, providing 


bital revolutions), 
ing angle varving from zero to 
Each planet will be observable at an 
time during the vear for periods from 
hour up to continuous 
The 


observable 


75 de 


ibout one-half 


sun will be mntinu- 
davs 
minimum of 


orbital period 


»bservations 
for 52 twice 1 

varving to a 
hour observation per 
the 


yuushy 
down 


remaining tim 


Tapco Group Gets NASA Award 


For Sunflower Solar Power Unit 


Washington— I ap 
i hompson 
will develo 
olar auxiliar 
National Aer 


tration 


istidti i 

NASA will neg 
Thompson 
velop the 
a’ exper 1 
within thre 
Company 

ram will 


Solar 


POWER 


NASA’S SUNFLOWER will consist of a 


32-ft 


SUNFLOWER 
CONVERSION 


parabolic petal-type solar collector, will 


weigh about 700 Ib. and will generate 3,000 watts of electrical power for about a year. 
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power system is in the carth’s 
shad yw This will off 
enough heat during these periods of up 
to an hour and a half to produce elec- 


solar 


system give 


tric power! 

Sunflower system will require a 
ecking orientation svstem and an atti 
control system to keep it pointed 
the within a of 
less than one d 


GE, Aveo Receive 
Plasma Engine Awards 


Washington—Avco Corp. and Gen 
eral Electric Co. were chosen last weck 
by National Aeronautics and Space Ad- 
ministration to do engineering and pr 

: : 


Sun- 


tude 


toward sun deviation 


or 
Ree 


ninary opment studies on 


ircjet engines 


1 
will | 


Di 


pulsion Labor 


lopment 


ilu wing b 


NASA 


ihion 
NASA A Im ni 


the two 


engines 


negotiate 


ompanics 
ire h 


program in- 


g and operating bread 
ird of the engine. Decision 
developing a flight prototype will | 

ifter the 


1.) 
modci 


research program is 


rinciple of the plasma arcjct engine 
s mentor 
liquid hydrogen through an 
iccording to NASA. Gas is 
+,000 deg. before it es¢ 
through a nozzle, producing thrust. De- 
velopment of clectrodes capable of op- 
liably for two months or 
longer is termed a major problem 


min passing 1 propellant gas 


clec- 
pes 


crating § r 
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NASA SCOUT was recently launched to test performance of first and third stages of the 


72-ft. vehicle. Scout is first satellite launcher to use solid fuel rockets exclusivels 


Ve hic le 


fell in the Atlantic about 80 mi. from shore after attaining 30 mi. altitude. 


Space Technology 





Ignition Failure in Third Stage 
Aborts Initial Scout Test Launch 


flight test of 
components 


W ashington—F irst 
Scout launch — vehicle 
aborted last week 
third stage motor failed to ignite dur 
wht from National Aeronautics 
Administration’s Wallops 


when the vehicle's 
ing a fis 
and Space 
Station, Va 

Scout first stage engine carried the 
test vchicle to an altitude of 
mi., but it fell far short of the expected 
100 mi. altitude when the third stag 
engine apparently failed to fire. The 
72 ft., 35,000 Ib. vehicle carried a 
dummy stage and a weighted 
nose cap to the fourth 

lest vehicle made an unguided bal 
listic flight stabilized by the fins on it 
first stage. Test flight was made to 
check operation of the first and third 
stage motors and operation of launch 
tower. It also provided the ground crew 
with Scout countdown 
and launch procedures 

First stage in the test vehicle was the 


ibout 30 


second 


| 
imuiate stage 


experience in 
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Algol soli 


develops 
| 


Acrojct-General 
motor, which 
thrust. Second 


sion of the 


stage was 
Thiokol Cast 
motor, which develops 
thrust, already has been flis 
the Little Joe 
Flight was to have pr 
tion and environmental 
Hercules-Allegany Ball 
tory X-254 Antares third 


motor develops 10,000 lb 


booste1 


is a scaled up version of th 
ABL X-248 which has be« 


launch veh 


number of 
Altair fourth 
Third stage 
ignite when the test vehicl 
ifter first 
out. Ignition would have 
in altitude of 
telemetry indicated there w 
stage ignition, and the 


the Atlantic 


stage mot 


motor wa 
for ibout $5 sc¢ 


ibout 


ibout SO mi. f 
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Project Echo inflatable passive com- 
munications satellite is now scheduled 
to be launched from Cape Canaveral, 
Fla., on May 5. National Aeronau- 
tics and Space Administration an- 
nounced the date to permit volunteers 
to prepare to bounce radio signals from 
the 100-ft. sphere. Inclination to the 
orbital plane will be about 48 deg. from 
the equator and orbit about 1,000 mi. 
Third stage of the Thor-Delta launch- 
ing vehicle will carry a radio that is 
expected to transmit on 108.96 me. 
for 8 to 10 days. Satellite is expected 
to be in direct sunlight for about two 
wecks. 


Burt C. Monesmith has been named 
to the new position of corporate vice 
president-manufacturing by Lockheed 
Aircraft Corp. He will report to D. J. 
Haughton, executive vice president. 
M. Carl Haddon, who has been vice 
president and general manager of the 
Electronics and Avionics Division, will 
replace Monesmith as vice president and 
general manager of the California Divi- 
sion. 


Raymond G. Largent, 57, secretary 
and controller of Cessna Aircraft Co., 
died in Wichita on Apr. 14 after a long 
illness. Largent joined Cessna as an 
auditor in 194]. was named chief ac- 
countant in 1951] and elected secretary 
of the firm in 1952. 


Second test version of the Army-Mar- 
tin Pershing tactical missile was success- 
fully fired last week from the Air Force 
Missile Test Center, Cape Canaveral, 
Fla., to verify first-stage motor perform- 
ance and the vehicle’s aerodynamic 
characteristics. Only the first stage was 
Second stage was weighted and 
nose cone was used. 


fired. 
a dumm 


Thomas V. Jones, president of North- 
rop Corp., was named the company’s 
chief executive officer last week in addi- 
tion to being president. Previous chief 
cer was Chairman of the 
McDuffie. Jones was 

president in May, 


execufive oO 
Board William 
named company 
1959. 


Packard Bell Electronics Corp. has 
received a $600,000 contract from Navy 
Bureau of Weapons for airborne re- 
order-computer systems for anti-sub- 
marine warfare equipment 


Aeronca Manufacturing Corp. will 
steel honev- 
comb structures for the B-70 Mach 3 
a North American con- 
in earlier B-70 con 


produce brazed stainless 
bomber under 
tract. Aeronca had 
tract which was terminated. 
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Electra Safety Dispute Splits FAA, CAB 


Durfee letter asks grounding of Lockheed transport, 


widens breach between agencies, sparks Senate debate. 
By L. L. Doty 


Washington—Sharp rift between the Civil Aeronautics Board and Federal 
as a bitter controversy over whether 


} 


Aviation Agency grew wider last week 
the Lockheed Electra turboprop transport should be grounded was thrown 
onto the Senate floor for public debate 

Latest clash between the two agencies, one of several that have been brew 
ing since the Board lost its safetv rule-making authority to the FAA (AW 
etter dated Apr. 12 from Board Chair 
Ihe letter recom 


Aug. 18, 1958, p. 38), 
man James Durfee to FAA Administrator I 
mended grounding of all Lockheed Electras which have not vet undergone 
conducted by operators of 


was sparked by 
R. Quesada 


the special comprehensive inspections now being 


the 135 Electras in domestic scheduled service 
The letter 
from FAA officials on the grounds that 
’ 


drew strong resentment 


Here are the events which led to 
the recommendations were the battle that many observers feel may 
findings of which the FAA already was _ have far-reaching effects on future pub- 
“ disclosed no struc- _ lic acceptance of the Electra 
tural defects on the aircraft. A new @ Electras were placed under operating 
row was touched off last week when _ speed restrictions by the FAA following 
Sen. Vance Hartke (D.-Ind.) demanded — the disintegration of a Northwest Air 
on the Senate floor that Quesada ex lines Electra near Tell Citv, Ind. on 
] Mar. 17 (AW Mar. 28, p. 40 Be- 


plain publicly his 
to follow the Board’s advice. iuse of a marked similarity between 


based upon 


iware and which 


reasons for refusing 





First Convair 600 Moves Down Production Line 


First Convair 600 turbojet transport moves down production line at San Diego plant. 
Center section of the fuselage has been mated to the wing box, which is identical in 
dimensions with the 880, but is of heavier structure to support increased wing area. 


Powered by. General Electric CJ-805-23 aft fan engines, the 600 has same wingspan as 
the 880 but is 10 ft. longer. Aircraft will have maximum cruise speed of 635 mph. First 
flight is scheduled for late September. American Airlines, Swissair and SAS have placed 
orders for the 600. 


40 


the circumstances of that accident and 
the unsolved disintegration of a Braniff 
Airwavs’ Electra near Buffalo, Tex., on 
Scpt 29 AW Oct. 5 p 28). FAA 
imposed the new cruising speed limita 
tion of 225 kt. pending the results of 
C \B’s investigation of both accidents 
¢ FAA promptly launched an intensive 
flight and static test 
onducted jointly by FAA 
National Acronautics 

ind Space Administration Although 
f late last week, causes of the two 

il} 


inspection and 
program 


Lockheed and the 


remained a mystery, 
id that nothing has 


1 to date which would war 


pecn caicd 

vrounding of the fleet 

carriers were instructed by the 
onduct a special inspection 
mn all Electra fleets and report 
ings to a central bureau estab 
the FAA at Burbank, Calif 

on all Electras in operation 


rant the 
eU.S 
FAA to 


progtam 


In pe tions 
have completed 

©A CAB emplove at Burbank tel 
phoned the Board on Apr. 11 to say 
that tions disclosed def 
ient wing tabs on some Electras. There 
ire 1,450 tab Electra The 
tabs, which installed to secure the 
skin surface wings to the nbs, 


ire considered defective if one of the 


pcen 


Carrict INSpec 


on ¢ ich 


rivets in cach of the 
loosened | AA 


iwcrodynamic en 


1 
approximately six 


small tabs becomes 


technicians and airline 


that such a situation does 


structural defect and, 


gincers 
onstitute 
thercfore, 
grounding the Electra 

@ Board Chairman Durfee, prompted 
by the from the 
employe, two-page letter 
grounding 


agree 
not 


no justifiable reason for 


information received 
sent a 
Quesada urging the 
uirplane 

Aggravation of FAA people at the 
i final 


urged 


recommendation was capped by 
paragraph in the letter which 
that the FAA lift any punitive 
against pilots who make hard landings 
with the Electra until all investigations 
on the aircraft had been completed 
The Board reasoned that pilots may be 
failing to report such hard landings in 
order to avoid possible punitive action 

It was this recommendation that 
brought FAA officials to a boiling point 
ind ink have 
bicach between the two 
member of the FAA said, “no ex 
would shirk his r 
of reporting a hard landing 
even if he did face punitive a 

He added that determination of steps 

be taken 


t with the 


ction 


reated an irrevocable 
igencies. As 
one 
perienced pilot 
ponsibilits 
tion.” 


following a hard landing 


urline unless structural 
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damage results and pointed out that the 
AA has never taken any action against 
inv pilot for making a hard landing. 

lhroughout the debate, Quesada has 
stood firm in his position that analyses 
ind studies conducted thus far reveal 
no reasons for grounding the airplane 
He said 

“Unless future inspections or addi 
tional investigations on the Electra r 
eal the need to revise our program, the 
cries of safety measures imposed by the 
Kederal Aviation Agency on Mar. 25 
shall continue to be in effect, These 
measures were originally ordered to pro 
vide the necessary margin of safety es 
sential to the operation of this aircraft 
Nothing that we have learned since 
these orders were originally issued leads 
us at this time to believe that they ar 
not wholly adequate.” 

Quesada drew the strong support of 
Sen. Stuart Symington (D.-Mo.) who 
praised FAA in the Senate saying: 

I desire to keep this discussion on 
the highest plane, but must say that, 
whoever is the head person in the CAB, 
I am not impressed with the attempt 
to take potshots at the FAA action, be 
cause the latter people have made a 
real effort to ascertain the cause of this 
problem.” 

Meanwhile, Sen. Warren Magnuson 
(D.-Wash.), chairman of the Senate 
Commerce Committee, indicated he 
will support a congressional hearing on 
the controversy but added that anv such 
hearing probably will not be held until 
studies and investigations provide more 
tangible evidence of Electra structural 
problems. Congressional investigation 
would probably be chaired by Sen. A. S 
Mike Monroney (D.-Okla.), head of 
Commerce Subcommittee on Aviation 

In his charges against FAA, Hartke 
admitted that much of the information 
on which he based his protests stemmed 
from grapevine” and ‘unofficial 
sOUTCE He accused Quesada of “un 
justified secrecy,” noting that the 
FAA head had delayed his reply for 

everal hours” after Hartke had re 
leased “‘the facts as J knew them 

FAA has taken the position that 
there is no “secrecv’” involved because, 
thus far, there is nothing to tell. Agency 
members emphasize that, if the Board 
has exaggerated the seriousness of the 
wing tab problem, the public would 

ttainly also react similarly In addi 
tion, the agency firmly holds that the 

fh wing tabs are not an issu 
take with respect to the airworthine 
of the airplane and that the Board's 
tand on this point has created a sen 
itional controversy out of proportion 

Meanwhile, here is the status of the 
FAA Electra inspection. program 
e All defects reported by carriers ar 
being collated in the centralized Bun 
bank bureau operated by FAA to dk 
termine whether such reported defect 
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set a pattern. So far, there | 
no indications that such def 
a defined trend. All defects f 
been minor 

© Lockheed is currently flying 
tra on the West Coast instru 
measure forces applied to 
structural members of the 
its powerplants under turbul 
pheric conditions. No concl 
ings have resulted from thes 
e Electra, borrowed from 
Airlines (AW Mar. 28, p. 4 
going static testing. Aircraft 


\ 


mechanically shaken to check wing de- 
flection rates and structural stiffness. 
Tests are still in process. 

¢ Electra wing and an engine is being 
subjected to a series of static tests 
scheduled to culminate in their com- 
plete destruction. 

@ Allison Division of General Motors 
is conducting new flight tests with an 
Electra owned by the manufacturer. 

¢ FAA inspectors are focusing atten- 
tion on preflight inspections, flight 
planning and operating procedures of 
the carriers. 


ICAO Council Approves DME 
For International Use With VOR 


Montreal—International ¢ 
tion Organization Council |! 
idopt Tacan-compatible distar 
uring equipment (DME) a 
tional standard for use w 
omnirange) and to assure t 
both until at least 1975. DMI 
ported by 14 countries in the 
ber [CAO council, providing 
thirds minimum vote under 


navigation standard can be ad 


The action all but ends 
ind bitter controversy whicl 


beginnings in the carly postv 


when the British sought to h 


adopted as the international 
standard 

Unless a majority of the 
states of ICAO file notice of 
of the action before Sept. 1 
come effective on Jan. | 

Following the ICAO ¢ 
last week the represen 
Australia, which had oppo 
idoption, stated that his 
would accept the decision an 
VOR and DME for use 
tional carriers However 
would not install them 
ervice, he ud Che Un 


representative made no 


tot 


his government's intended 
The ICAO Council gener 
the ommendations mad 
earlier by the agency's Air N 
Council (AW Mar. 21, p. 44 
unanimously to adopt VOR 
ternational standard for en 
VOR already had been an 
tandard for terminal area t 
For applications of DMI 
than VOR installation. sucl 
with an instrument landing 
terminal irca, the in 
l'acan-compatible DMI 


mended practice, as disting 


pr 
: mandatory international st 
In the most controversial 
over whether ‘Tacan-compat 
hould be idopted is an int 
tandard, the following count 


for its adoption: Argentina, Brazil, Ja- 
pan, Philippines, Spain, Venezuela, 
United States, United Arab Republic, 
Portugal, Netherlands, Lebanon, Italy, 
Guatemala and Germany. Countries 
which did not vote for DME included: 
Australia, Denmark, France, South 
Africa, United Kingdom, India and 
Canada. 


New Transport Marks 
Claimed by Soviets 


Moscow—Soviet Union is claiming 
several speed records for its Tu-114 
turboprop transport with loads never 
ittempted before in international com- 
petition. 

Latest Tu-114 claim involves a flight 
over a 3,105 mi. (5,000 km.) Moscow- 
Sverdlovsk-Sevastopol-Moscow course 
with a 25 metric ton load. Average 
speed for the flight was 544.7 mph. 
Russia also is claiming records for the 
1, 2, 5, 10, 15 and 20 ton payload 
classes for the same flight. An Ameri- 
in Boeing B-29 set a record for 10 
tons over this. distance in 1946. 

Earlier, the Tu-114 was reported to 
have flown a 25 metric ton payload 
1,243 mi. (2,000 km.) at an average 
peed of over 532 mph. Soviets also 
claim speed records for all the lower 
weight classes for this flight, topping a 
record for 15 tons over this distance 
previously set by the Russian I-18. In 
1 621 mi. (1,000 km.) flight, the Tu-114 
flew 25 metric tons at an average speed 
of 541.4 mph 

Russians have used a Tu-l04E to 
laim a record set by a U. S. KC-13 
tanker when it carried 10 tons 1,24 
mi. at 589 mph Soviet turbojet trans- 
port flew 15 metric tons over the 1,243 
mi. distance at 596.12 mph. Records 
were claimed for 1, 2, 5, 10 and 15 ton 
classes. Tu-l04E is a modified Tu-104 
with “more powerful and more econom- 
ical engines,” according to Sovetskaya 
Rossiva 


Al 








Mexico's the place! i 


Western's the wav! 


8 days there cost 


me just >QQ 





Have a “Magic Holiday” in Mexico...a carefree foreign vacation of 8 wonderful 
days, planned by travel experts! Only $99 per person plus air fare—including tours, 
hotels and most of your meals in exciting places like Mexico City, Acapulco, Taxco. 
And Western has two wonderful ways to get to Mexico... luxurious Fiesta Flights 
and thrifty Aircoach. See your friendly Travel Agent for full details. 


the wonderful way to Mexico WESTERN AIRLINES 
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CAB Orders Major Capital Plight Probe 


By L. L. Doty 


Washington—The Civil Acronautics 
Board last week launched a major in- 
vestigation of Capital Airlines to deter 
mine whether the debt-ridden carrier 
should stay business. 

In an order issued late last week, 
the Board called for a hearing to look 
into the reasons for Capital's current 
crisis and to determine whether anv or 
all of the airline’s certificates of public 
convenience and necessity should be 
imended, modified or suspended. The 
Board also will consider whether any 
or all of the company’s routes should 
be transferred to other carriers or 
whether they should be integrated into 
the routes of another airline through a 
mergcr 

The decision was issued while the 

gular meeting of the carrier's Board 
was in session here. This meeting r 
sulted in no substantial changes in 
management structure. All officers wer 
re-elected, although Hann 
chairman of the Board, stepped down 
without being replaced. A 10% cut 
in officer pay was ind three 
director including President David 
Baker, were named to visit Vicker 

in London as soon as po 


t 
soluti m to th. 


George 


voted 


opes that some 
carrier's current financial plight could 
b worked out 


Capital's Position 
Earlier, Baker had told a 


ipital’s positio 


meeting that ¢ 


ritical, that only an immediate sul 
ive the company from 

precaniou 

would be the best long-rang« 
solution to its over-all problem Ihe 
CAB order followed by 24 hr the stock 
holders necting in which Baker 
charged that “‘¢€ apital’s route structure 
is a creature of the CAB idding 
that he CAB must accept its shar 
f unprofitability 


position and that 


the irrict 


Durng the company’s annual meet 


spanned sever i} hour 


ng here which 
of heated protests against 
and its boar of directors from vocal 
stockholders, Baker explained the series 
of events that have brought the airline 
near the brink of financial disaster (AW 
Apr. 18, p. 38). He said the short-haul 
nature of the carricr’s routes, lack of 
flight equipment, sever 


management 


compe titive 
weather in its operating regions thi 
winter and failure of the Civil Acronau 
ti Board to 


ire the basic causes 


improve fare structures 
behind Capital 
critical condition 
Ihe meeting followed by three day 
petition in a U, §. district court bi 


Vickers-Armstrongs, Ltd., manufacturer 


AVIATION WEEK, April 25, 1960 


of the Viscount turboprop 
operated by Capital, to forecl 
the company’s flight equipment 
ippoint a receiver to take 
conserve the carrier’s flight « 
Ihe action, which involve 
$33.8 million against Capi 
from a Vickers’ demand for pa 
ill outstanding notes followings 
line’s failure to pay past duc 
totaling $11.9 million wh 
Ihe notes are secured by chatt 
gages which provide that, if « 
balances are not paid on den 
rs “‘shall entitled to reco. 
ment therefor togcther 
which shall include the rea 
penses of Vickers and its 
ittornevs = 
Here is a summary of t 
Vickers requested the court 
ts petition 
eAn accounting of all amounts 
Vickers plus interest on th 
i] costs and charges incurr 
ection with the suit and 
to realize payment 
e Capital should be ordered 
ourt to pav Vickers the t 
found to be duc the Britis} 
rurcr 
* Appemtmeent of receiver t 
Capital's | perti subject te 
ind, in the « 


court 


urt | 
uficienth 
isked th 
the amoun 
ncv against (¢ ipital 
Prior ¢ he filing of 
ipital board 


ram that would avert the 
weve’ me S yhutic n to th 


lemma was found and n 


iitline’s basic manag 


) 





New CAB Chairman 

Washington — President FEisenh 
last week nominated lowa Re; 
Whitney 
Durfee as chairman of the € 
nautics Board. 

Gillilland, 


been a Board member since N 


56-vear-old attor 


when he was named to fill the 
pired term of Harmar Denny 
this vear, the Senate confirmed 
1 full six-vear term 

His appointment followed Senat 
firmation earlier in the week of 
is a judge of the Federal ( 
Claims by a 69-15 vote. 


Gillilland to succeed Jar 











ture were made at about that time. 

Meanwhile, the airline asked the Se 
curities and Exchange Commission to 
withdraw a registration statement pro- 
posing an offering of 909,659 additional 
shares of common stock. The equity fi- 
nancing program was arranged in con- 
nection with a major refinancing plan 
AW Feb. 1, p. 30) worked out earlier 
this vear for the purchase of Convair 
880 turbojet transports and Lockheed 
Electra turboprop _ transports The 
over-all re-equipment program has since 
been dropped 

Baker had no firm solution to Capi- 
tal’s immediate “critical” problem other 
than to stress an urgent need for sub 
sidv. He said that Capital’s lack of 
profits was due in large part to the 
Board's route award policy which, he 
emphasized, has put Capital in compe 
tition with “the giants of the industry” 
on short-haul routes. He concluded that 
Capital's 
the CAB 


‘only hope” now rests with 


Merger Decision 


On the point of mergers, he made no 
mention of a specific airline that might 
be approached for merger but said threc 
major factors would govern the airline 
in making a merger decision—how much 

erage passenger haul would be length 
ened by a merger, amount of expense 
reduction that could be 
through consolidation and the degre 


accomplished 
to which both companies would be 
strengthened 

He said that, when the 
to weather its present 


urline was 
strong enough 
risis, it would seek such mergers and 
uggested that other regional carriers 
faced with a high degree of heavv com- 
petition mav be forced to take similar 
iction. 

Baker said the Vickers loan costs 
will total $15 million in 1959 as com- 
pared with $13.2 million last vear and 
$10.2 million in 1958. Total debt 
covering the purchase of the original 
fleet of 60 Viscounts was $68.1 mil- 
lion. Since 1955, when the notes were 
first signed, Capital has paid Vickers 
Armstrongs a total of $34.2 million 
principal and $10.8 million in inter- 
est. 

In addition to the amounts paid on 
the notes, Capital also has paid “the 
British interests” $22.9 million for spare 
parts and related equipment. In all, 
the airline to date has paid the “British 
interests” a total of $67.9 million in 
hve years 

Baker vigorously denied that there 
had been any “collusion” between 
Capital’s petition for a $12.9 million 
subsidy request (AW Apr. 4, p. 17) 
and the Vickers foreclosure suit 
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A as Angeles — 


International Airport, 


old runway 
resurfaced with 


oy 

Los Angeles gets ready for jets. Photo shows 
modern equipment now placing new concrete 
directly on the old flexible pavement of run- 
way 25L. They’re paving 1,600 feet of 25-ft. 
strips every working day, will take just 120 
days for the whole 150-ft. x 6,150-ft. runway! 
Artist's sketch at top of page shows how airport 
will look with modern concrete runways and 
new futuristic-styled terminal area. 


2 — = ote 
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A 12-inch overlay of concrete 
provides needed strength to 
handle the heaviest jet wheel 
loads ever expected. 

Concrete is the only true jet-age 
pavement. On runways built spe- 
cifically for jets, concrete has been 
the overwhelming choice. 

And..in reconstruction, where the 
old flexible pavement can still serve 
as a subbase, covering it with min- 
imum-thickness modern concrete 
gives big savings. 

Such overlays are possible be- 
cause concrete is not flexible. The 
strength is in the concrete itself— 
and not in built-up, layer construc- 
tion. Concrete is more than a 


CONGHELE 


makes 150-ton jets feel right at home! 


smoothing overlay. It’s the one 


pavement with beam strength that 
enables engineers to compute loads 
mathematically, design airport run- 
ways for an expected life of 50 
years and longer! 

And hot jet blasts can’t melt con- 
crete or chew it up. Spilled fuels do 
no damage, either. Light-colored 
concrete with its natural grainy sur- 
face is the high safety pavement, 
too. You get better visibility at 
night and dependable skid resist- 
ance whatever the weather. 

These are all good reasons, too, 
why concrete is the preferred pave- 
ment for heavy-duty highways— 
such as those being built for the new 
Interstate System. 


PORTLAND CEMENT ASSOCIATION 


A national organization to improve and extend the uses of concrete 





MATS’ Needs Outlined in Big Slam Report 


By Robert H, Cook 


of the Milit 
Transport Service training program 
its need for more modern aircraft 

r¢ cited by MATS last week iS 


lessons learned from the recent Big 


virlift exercise AW 
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“However, the present 
\ | \ | S ] pe I sonnel 
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Gen. ‘Tunner called for 
airlift exercises to more 
bases on “‘at 
ind more frequentls 
Smaller operations also 
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ilso MOTC 


irge-scale dis- 
tunt 
nnual 
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pon to carry out assignments to am 
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juipment 
. 


be en- 
and 
made subject to 
litary control and discipline equal to 
1¢ military 
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Western Schedules Pacific Coast Jet Service 


Western 
J13C-6  turbojets, 


l'acoma starting June 1. 


between Los A 
Configr 


Air Lines will schedule its fir 


<t 


Boe ing 707 


San 
will be 


120, powered by Pratt & Whitney 
Portland and Seattle 
71 tourist seats. 


Francisco-Oakland, 
46 de 


luxe and 








PARIS, PORTLAND OR PADUCAH— 
THEY’RE ALL THE SAME 
TO THIS COMPANY AIRPLANE 


(it’s a Lockheed JetStar!) 


AND PRATT & WHITNEY AIRCRAFT JET ENGINES HELP MAKE IT POSSIBLE 


The new Lockheed JetStar has intercon- 
tinental capabilities, yet can land at the 
smaller airports. Overseas or overland, 
you fly jet-fast and in jetliner comfort. 
Take-off time is at your convenience. 
Four Pratt & Whitney Aircraft JT12 en- 
gines power the JetStar. Each weighs 
only 436 pounds but develops 3,000 
pounds thrust—one of the most efficient 
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and reliable powerplants ever developed 
Its simple, rugged design makes for easy 
maintenance and high operational relia- 
bility. The JT12—backed up by Pratt & 
Whitney Aircraft’s world-wide service—is 
an engine conceived, designed and built 
for business use. It’s one of the reasons 
21 leading firms have already ordered 
Lockheed JetStars! 


PRATT & WHITNEY AIRCRAFT 


East Hartford, Connecticut 
A DIVISION OF UNITED AIRCRAFT CORPORATION 





or the objective is not attained. If the 
five-hour daily utilization objective for 
the bulk of the MATS force is routinely 
iccomplished, the surge achieved during 
the exercise becomes primarily a prod- 
uct of additional work hours applied.” 

Noting that MATS logged more than 
50,000 hr. of flying in Big Slam with- 


out a fatality, although the 
perienced some severe wea 
tions, the MATS command: 
irtificial training system 
the air crew and 
perience to guarantee the 
ble airlift of young Ameri 
men.” 


+} 


; 
erouns 
groun 


Airlines File Salaries, Bonuses 


Vith 
Washington—Following is a list of 
iirline officers’ salaries, bonuses and in- 
direct compensations, expenses and 
tock holdings for the year ending Dec. 


31, 1959, as filed with the Civil Aero- 
nautics Board: 


Trunk Airlines 


Hraniff Airways, Inc.—C. E. Beard, pres!- 
lent, $72,000 malary, $5,265 bonus and in- 
direct mpensation, $6,526 expenses and 
71,600 shares of common stock; J. W. Mil- 
president, $46,000 salary 
indirect compensation, $1,385 
expenses and 1,206 shares of common stock 
c G Adams, vice president-finance and 
ecretary, $33,000 salary, no bonus r in 
lirect mpensation, $1,553 expenses and 
mmon stock K ‘ 
president, $18,000 


ndirect 


ler, executive vice 


no bonus 


‘ ‘ hare f 
salary 


mmpensatior $41 


Shrader, 
$1 i ] ar 
Xpenses and 
K V Carleton, vic« 
$36.900 salary $7 4 
mpensa tion $895 
shares f ommon stock 
KR. Brack ¢ president-traffic and sales 
8.500 salary, $2,003 bonus and indir+ 
$3,739 expenses and 300 
of common stock: M. Harrisen, vice 
lent-industrial relations, $23,000 sal 
$1.590 bonus and indirect compensa- 
$451 expenses and no stock; W. Hen- 
president-public relations, $21 0 
$1.478 bonus and indirect 
ion expenses and no stock v A. 
Kropf " preaident-executive 
projects, $13,200 salary $855 bonus and 
direct mmpensation, $1,824 expenses and 
ck Oo. W. Crane, treasurer, $15,450 
ry, $1,024 bonus and indirect com 
$491 expenses and 213 shares of ym 
BR. L. Barrier, assistant treas 
budget director, $12,456 
ndirect compensat 
stock 


assistant treasurer, $12 


shares of common stock 
president-operations, 

bonus and indirect 
expenses and $,000 


sation 


shel, 
compensa 
tion, $1,178 


seintant vice 


onan 


is and 

expenses and n 
4. Belsecker 
$799 

sation $64 


Eden, assistant treasurer 


indirect com 
expenses and no. stock 
$12,450 salary 
$319 
Kowlware, as- 
$248 bonus 


mpensation, no expenses or 


salary bonus and 


is and indirect compensation 
1d no stock; V 
retary, $5,100 salary 
Robertson, assistant vice 
ch and statistics, $11,700 salary, 
ndirect 


presi- 
nus and ompensation, $1 
stock: H. Bolding, 
president-purchasing and stores, $17 
salary $1,159 


expenses and no 
bonus and _ indirect 
ensation, $218 expenses and 4 shares 
nmon stock 


$20,000 


compensation 


8. South, vice president salary 
indirect 
stock t 


iry, $600 bonus and 


bonus and 
expenses and no Jones, 
ndirect 
no expenses and 2,132 share 
Butler, 


indirect compensa 


on stock; G. director, no 


$400 bonus and 
expenses and 10,720 shares of com 

k RK. J. Whiteford, director, no 
$400 bonus and indirect compensa 
1,120 shares of com 


Blakley, 


expenses and 


tock; W. A. director, no 
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iivil Aeronautics Board 


salary, $600 bonus and indir 
tion expenses and 17 
common stock T N Law 
salary, $600 bonus and indir 
tion, no expenses and 130 
mon stock 

G. D. Murdoch, no sala 
and indirect compensatior 
1,400 common 
Flenniken, director, no sa 
and indirect ympensatior 
149 shares of common 


hares f 
share o 


Greevy, director, no salary 
ind indirect 
1000 shares fF common st b A 


$400 bor 


ompensatior 
Shivers 
» salary 
tion, no expenses 
stock; J. H. 

| 


$600 bonus and 


Walker 
expenses and 


. { pa 
! I 

renders dur 955 Whiteford 

Carmody . legal $ 

Ernest, a 


Hart 
Ernst & 


Capital Airlines, Inc.—D. H. Baker 
lent and «director, $60,000 sa 

r indire ompensation $4 
and hares of tr 
Lochiel er r vies pre 

an Air $34,499.94 salary 


rect rY ensation 5 


! ector 
ind ind 
ind 4 ® shares 
Johneon, Jr., 

14,000.08 salary 


r $2,957 


‘ 


senior ‘ 


850 shares of 
rth of debet se 
M. Whitleck, senior vice 
712.17 salary, no bonus and 
pensation, $1,678 
K. J. Wilson, ‘ 

ary, 1 bonu and = indire 
expenses and 198 sha 


H Dever, 


expenses 


pre sident 


vice pre 
onus 
114 expenses 


ck R. Q. Chalfant 


WW Hobbs 


£4.999.90 

pensat 

desty 

bonus 

penses and 100 shares 
8. T. MeAlister, 

$15,650 salary, no bonus 

n, $1,309.60 exper 


Norling, 


assistant 


Assist 
8 salary no 
n, $1,322.57 
B. Goldthorpe, ass 
mmptroller, $16 
ndirect omper 
ind no stock A 
lent, $14,000.36 sa 
mpensation, $1,91 
ommon stock and 
curities: E, 


Raymond 
resident, $15,397 , 


indirect compensation, $627.63 expenses 
and no stock; W. B. Smith, assistant secre- 
tary, $10,537.50 salary, no bonus or in- 
direct compensation, $3 39 expenses and 
no stock; R. P. Wright, assistant treasurer, 
$16,200 salary, no bonus or indirect com- 
pensation, $146.04 expenses and 300 shares 
of common stock; O. F. Estes, 
treasurer, $15,000 salary, no bonus or in- 
direct compensation, $707.16 expenses and 
no stock. 
Following 
salary ofr 
$1,100 bonus and 


assistant 


directors were not paid a 
expenses: W. V. Couchman, 
indirect compensation 
200 shares of common stock and $2,000 
worth of debt securities; J. F. Cullman, 
$700 bonus and indirect compensation, no 
stock; D. L. Frawley, $1,200 bonus and 
indirect compensation and 2,000 shares of 
common stock: G. R. Hann, $1,400 bonus 
and indirect compensation and 45,832 
shares of common stock; C. T. Johnson, Jr. 
$600 bonus and indirect compensation and 
265 shares of common stock 

A. F. Kroeger, $2,000 bonus and indirect 
compensation and 559 shares of commor 
stock ; B. Monro, $1,300 bonus and in- 
direct compensation and 152 shares of com 
mon stock; C. H. Murchison, no bonus and 
indirect compensation with 80,532 shares of 
common stock; J. BR. Steckton, $1,100 bonus 
and indirect compensation and 4,310 shares 
of common stock 

Following firms were paid for services 
rendered during 1959: Charles Butler As- 
sociates, design services, $11,517; Arthur 
Anderson, management consultant, $10,504 
Council for Economic and Industrial Ke- 
search, computer service, $17,677; Lippin- 
cott & Margeulis, corporate image study 
$16,548; Lybrand, Koss Bros. & Mont- 
gomery, Management consultants and tax 
and audit, $42,816; J. H. Carmichael, man- 
agement consultant, $17,500; Adair, Murchi- 
son, Kent & Ashby, lega! counsel, $178,718; 
Kenyon & Eckhardt, advertising services 
$2,310,061 Art Designers, advertising art 
$55,680 Colertone Press, advertising art 
$30,112; Glebe International Detective, 
guard servire $41,872; Manufacturers 
Trust, transfer agent, $11,110; Wessenaar, 
Holland, Wallance & Clark, facilities plan- 
ning $36,754; Chase Manhattan Bank, 
registrar and pension trustee, $11,680. 


American Reports 
First Quarter Loss 


Washington—American Airlines last 
week reported a net loss of $453,000 
for the quarter ending Mar. 31, which 
included a net gain after taxes of $464,- 
000 from the sale of property. 


American President C. R. Smith 
said the loss was incurred despite a 
substantial increase in revenues, 
adding that “airline fares are too low 
and they should be promptly increased. 

In a speech here last week, Smith 
said there are too many airlines on some 
routes and that such a large number 
of carriers “cannot be continued if 
the airlines are to operate with a profit 
and avoid a return to federal subsidy.” 

Smith called upon business and gov- 
ernment to encourage “some re-arrange- 
ment of routes and services. Post- 
ponement of such action “can only 
weaken an industry that should remain 
strong,” he said. 

In another financial report, Pan 
American World Airways said last week 
that it recorded a net profit of $7.7 mil- 
lion for the year 1959. Operating reve- 
nues of $356.8 million represented a 
14% increase over last year. Expenses 
for 1959 showed an 11% increase. 


gTOss 
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ARCHITECT’S SKETCH shows details of $7 million expansion program now under way at San Juan International Airport. Construction 
will include two fingers extending east from main terminal (1 and 2); second story for south wing of terminal (3); recessed radar deck for 
control tower (4); and 1,600-ft. extension for airport's east-west runway (5). 


San Juan Airport Expansion Under Way 


By David H. Hoffman 


San Juan—Seven years ago, engineer 


planning San Juan International Air- 


port forecast that 980,000 passenger 
would emplane or deplane at the ocean 
side terminal by 1965. In 1958 th 
estimate was prematurely exceeded 
1,001,728 passengers traveled to 
from Puerto Rico's capital via 11 sch 
uled airlines 

The total 
1,300,679—29% greater 
vious year. Next month the airp 
will celebrate its fifth birthdav on th 
eve of a $7-million construction pr 
gram forced by the unexpectedly hig 
volume of passenger trafh 

l'o keep pace with this grov 
consistently double that of the erag 


U.S. airport, the Puerto Ri | 


reached last vear vw 


than the pi 
nan ti } 


; 


tion scheduled to start thi 
two 6580 ft. fingers linking 
terminal building with ai 
ramp 

These parallel 


l new loading 
hvdrant fueling, g¢g 
total of 27 


parking area surrounding 


loading point 


correspondingly increased 
By next January, San’ Juan’ 
ft. east-west runway will ‘be 


to 91400 ft. A on a 
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Authority plans to expand San Juan 
International in stages, with constru 


second round of construction 
will extend it to 10,500 ft. along piers 
of earth sunk in shallow 
inlets on cach end of the 
Overwater ipproaches will minimiz 
engine noise and will not di 
ourage builders who would add to th 
line of luxurv hotels that reaches from 
San Juan city, 5 mi. to the west, al 


sets, a 
ll 
Canbbean 

runwa\ 


} 
ground 


, 
most to the lirport 


Meanwhile, the 


will be 


south wing of 
double-decked and a 
housing ASR-4 surveil 


idded to the to 


venth story, 
ince radar, will be 
Area Increased 


Over-all expansion will increas 


ional area of the terminal 
460.000 q ft 
; i ' 


cessea fdddal 


fer visual 
mi. before the n 


Rico’s 5 kw 


points of the compa 


each 
eparation 
homing 


t $7 mullion tota 
ill be furnished 
Mmnon Agency, il] of 
terminal building con 
iddition, FAA will under 


runway extension st 


f about $4 milli 
Authority will 


cused on Puerto Rice by outbreaks of 
inti-American feeling within Dr. Fidel 
Castro's Cuban government—also un 
San Juan's new 

in air trafic hub 
During December January r 
month in which Dr. Castro assumed 
ind February of 1958-59, 29] 
y through San 
International The comparable 
for the peak Puerto Rican tourist 
n if 1959-61 was 343.700 r an 


5? 178 


prominen iS 


+} 


powe I 


22 passengers moved 


ter plan that will guide 
International’s expansion 
t decade is based upon 
passenger flow of 4.9 mil 
reached during the 1970 
ir. But QO. L. Sand hicf 
tion division of the Ports 


; . 
explain that 


nex 


i 
fOr SIX years, 
; estimate is misleading because 
f Puerto Rico’s airport “‘visiting ratio.” 
In continental United States, accord 
Sand 


it an airport will attract one 


h arriving or departing 
ulting in a ratio of one to 

Rico, however, this 
ne, so that 


+.9 million annual passenger 


1 terminal 
be able to accommodate 24.5 


than 750,000 of 

the Ports Authority 

itch aircraft moyements 

om the ition deck of San Juan 
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International. (Those short enough to 
pass under the airport turnstiles were 
admitted free and hence not counted.) 

By comparison, the observation deck 
of La Guardia Airport, the nation’s 
fifth busiest, was host to 417,000 pay- 
ing spectators during 1959, earning 
only $41,700 for the Port of New York 
Authority 

Ranked by the number of passengers 
originating there in 1959, San Juan 
International is slightly larger than the 
Greater Cincinnati Airport, which is 
topped in turn by 20 other U.S. ter- 
minals. But growth and geography 
have made flight operations at San 
Juan somewhat more complicated than 
at Cincinnati. 


FAA Warns Pan 


Tower operators and Air Rout 
fic Control officers here often 
the aircraft of 10 or more count 
the same time. The pilots of 
planes, used extensively to 
Puerto Rico with nearby islan 
sometimes unfamiliar with Air 
Traffic Control regulations 

The flight plans forwarded | 
South American stations a1 
mitted over CW (continu 
and received in dots and dash¢ 
Juan. Jet transports inbound 
Venezuela, Jamaica or the D 
Republic frequently make their 
ance in San Juan’s traffic patter: 
fore their flight plans have 
Puerto Rico. 


American 


Of Possible Jet Violation Fine 


Washington—The Federal Aviation 
Agency last week warned Pan Ameri- 
can World Airways it is liable to a 
$2,000 fine in civil penalties on charges 
of faulty maintenance and inspection 
procedures on a Boeing 707 turbojet 
transport. The FAA action was the 
i8th safety violation acted upon by 
the agency thus far this year. 

Under its existing authority, FAA 
cannot actually levy fines. It advises 
alleged violators that they are sub- 


ject to civil penalties carrying a specific 


fine. The carrier, or airmen, can then 
voluntarily pay the fine or face possible 
court action. However the agency can, 
ind often does, accept compromise pay- 
ments from violators as a_ practical 
method of reprimand, while avoiding 
the cost and publicity of legal prose- 
cution, according to FAA spokesmen 

In the case of Pan American, the 
said it will not make anv offer 

accept a compromise on the fine, 
because of the seriousness of the viola- 
tion, which forced the pilot to jettison 
fuel and return to New York on an east 
bound Paris flight on Jan. 16. After 
takeoff, the crew found that the al 
lirspeed and rate of climb 
inoperative or operat 


iwenc' 


timeters, 
indicators wert 
ing erratically. 

Cause of the trouble was later traced 
to the right and left forward fuselage 
tatic ports which were found sealed 
with clectrical tape that had been ap 
plied during an earlier pressure check 
if the altimeter system 

Flight engineer Gail M. Engle, of 
Hicksville, N. Y., was suspended for 
15 davs for failing to discover the taped 
ports during preflight inspection, while 
the mechanic certificate of FE. P. Irms 
cher, of North Babylon, N. Y., was sus 
pe nded for 27 days, effective Mav 2 

Electrical mechanic William Hardy, 
of Amityville, N. Y., was warned by 
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FAA that he could face a civil 
of $1,000, but, since Pan A: 
had previously suspended hin 
two-week period, the agency 
a compromise acceptance of on) 
Of the 18 alleged violation 
upon thus far this year, nine invol 
lines, including domestic and 
tional carriers and three foreign 
In another recent action, | 
voked the pilot certificates 
American citizens charged with 
ing several sections of the Feder 
tion Act while dealing with ant 
revolutionaries 


Pilots Grounded 


Pilot certificates of Howard | 


quist and William J. Shergalli fM 


revoked under 
by FAA on charg: 
two men flew to Cuba from 
Fla., County Airport without 
flight plan or passenger manif 
the U.S. Immigration and N 
tion Service. FAA said the 
violated other agency regulat 
penetrating both the Atlant 
ind Gulf of Mexico Air Def 
tification Zones and by carr 
form 
gallons of gasoline stored in 
FAA was unable to determ 
of the two pilot 
craft, the 
iirline 
ind the 
quist 
In a FAA | 
to revoke the airman certificat 
A. Fiorini, of Miami, on 
he had purposely had a m 
bomber registered in his na 
mit its use by anti-Castro fi 
FAA, however, points out 
vast majority of violations ar 
tional and, in the case of 


ami, were 


procedure 


sive materials” in the 


mer had 
iwency voted to 
rating 


certincat 


transport 
irman’s 


simil iT 


case, 


generally corrected long before enforce- 
ment proceedings are deemed necessary 
by the agency. 

However, in cases where the operator 
has failed to heed enforcement warn- 
ings, the agency can revoke or refuse to 
renew the carrier’s operating authority. 
FAA says that it intends to reject a 
renewal application for American Inter- 
national Airways, a contract air carrier 
of Sherman Oaks, Calif., because it con- 
tends that the line has committed a 
series of violations, including failure to 
keep adequate aircraft maintenance or 
operating records, employment of air- 
men without required FAA instrument 
or equipment checks and maintenance 
of incomplete and inaccurate airmen 
records. 

In other cases thus far this year, FAA 
has issued fine warnings and suspended 
pilot certificates on several occasions. 

The captain of a Capital Airlines air- 
craft was suspended for 120 days effec- 
tive Apr. 1 on charges that he took off 
without tower permission on Jan. 3 
from Tampa, Fla. The agency said its 
investigation revealed that, although 
Tampa weather minimums called for a 
100-ft. ceiling and quarter of a mile 
visibility for takeoff, the pilot ignored 
tower instructions and took off under 
zero-zero conditions. 

Both the pilot and copilot of a 
National Airlines Convair 440 that 
landed 100 ft. short of the runway at 
Norfolk, Va., last June, received a re- 
troactive 90-day suspension from duty, 
while a Mohawk Airlines pilot who 
made a wheels up landing at White 
Plains, N. Y., last September was repri- 
manded with a 57-day suspension, said 
FAA. 

The pilot of a Central Air Transport 
iircraft was ruled subject to a $1,000 
fine for exceeding FAA regulations for 
iloft and one-time duty last November, 
but was permitted to settle his case for 
1 $50 compromise fine 

FAA enforcement officers are still 
investigating the case of two Capital 
Airlines’ pilots accused by the company 
of violating both the airline’s rules and 
IAA safety regulations by trading du- 
ties last Mar. 23 on a _ northbound 
Viscount flight from Miami. Capt 
C. O. MacNeal of Detroit was dis- 
charged and Capt. R. M. J. Roddy of 
Pittsburgh was given a 30-day suspen- 
sion. Roddy also will be demoted to 
the rank of copilot for a six-month 
period, according to company spokes- 
men. Violations occurred, Capital 
charges, when Roddy landed at Pitts- 
burgh and turned command of the air- 
craft over to MacNeal for the flight to 
Buffalo without company permission 
The airline Roddy’s action also 
violated FAA regulations becarnse Mac- 
Neal was not fully qualified to serve 
1s command pilot of a Viscount. 
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D BRISTOL SIDDELEY | 


1 


One of the largest manufacturers of motive power units in the world, Bristol Siddeley 
Engines Limited produce the Orpheus. The Orpheus is the most advanced medium- 
thrust turbojet engine in service anywhere today and has been chosen for the NATO 
standard lightweight strike fighter—the Fiat G91. Orpheus versions range from 
4,050-lb thrust dry to 8,800-lb thrust with reheat and reach power/weight ratios of 
up to 6:1. They are already in service in 6 different aircraft types, specified for 8 
others and are flying or licensed for building in India, Finland, Jugoslavia, France, 


Japan, USA, Italy, Germany. 


Bits 
a BRISTOL SIDDELEY ENGINES LIMITED 








The Star Sapphire car is powered 
by a Bristol Siddeley 4-litre engine. Com 
bining great power with exceptional quiet 
ness and luxurious comfort, the new Star 
Sapphire has a top speed of over 100 mph 


and an outstanding all-round performance. 


The Bristol! Siddeley Gamma r 
engine powers the Saunders-Rox 

Knight—Britain’s highly successful 
probe. Gamma sends Black Knight 


500 miles into space with unpreced 
reliability—for to date Gamma has 
yet failed to fire. 


..AND THIS 


The Bristol Siddeley Marine Proteus 

wers the “Brave” class Royal Navy 

atrol boats, built by Vosper Ltd. Three 
teus deliver a total of 10,500 hp 


these 96-ft. boats a speed of over 50 











AIRLINE OBSERVER 


> Decline of 1% in trunkline revenue passenger miles during March (AW 
Apr. 18, p. 38) is not an accurate reflection of industry trafhe activity 
generally. Severe weather and the impact of accidents, given as basic 


causes of the traffic drop, were predominant in regions east of the Mississipp! 


River. Eastern, Capital, National and Northeast, with major routes con 
fined to the eastern half of the U. S., suffered sharp traffic declines during 
the month. In this grouping, only Delta showed an increase. Three western 
carriers—Braniff, Continental and Western—recorded substantial increases 


with Continental leading the industrv with an 86 increase. Three trans 
continental rners—Am Northwest and TWA-—reported moderate 
increases. U1 | perienced a 9 declin 

> American Airlines has asked the Civil Aeronautics Board for permission 
to intervene in hearings on Capital Airlines’ request for subsidy (AW Apr. 4, 
p. 47). In its petition, American charged that the industry would be 
harmed by the grant of subsidy to Capital and added: “Such action 
would project the government into unnecessary and unsound competition 
with self-supporting airlines, thereby undermining the industry's economic 
integrity and adversely affecting its future health and growth.” 


> Japan Air Lines has signed a contract for the purchase of three Convair 
880-M transports to be powered with General Electric CJ-805-3B turbojet 
raft on its Southeast Asia flights and its 


t 


engines. Carrier will use the 
projected route to Europe (AW Mar. 28, p. 41) 


> Capital Airlines has fully implemented a new industria! vac.ition plan 
whereby employes of major industries ma’ purchase vacation packages 
through a wage-deduction plan. Under the program, emploves select a 
vacation package offered by Capital and then authorize payroll deductions 
so that all travel and other expenses have been fully paid when the vaca- 
tions begin. The airline already has contracted with eight major firms to 
introduce the plan to their employes. 


> Acroflot’s first scheduled nonstop [I-18 flight betwee::s Moscow and Cairo 
early this month covered the route in 6 hr. 50 min. The four-turboprop 
Soviet transports will fly three Moscow-Cairo trips per week 


> Hawaiian Airlines is considering the purchase of a third Douglas DC-6B 
to supplement its fleet of Convair 340s in inter-island operations this 
summer. The airline recently purchased a ninth Convair—a 440—from KLM 
to permit an increase in the inter-island schedules. 


> Federal Aviation Agency has awarded a $5.9 million contract to Mitre 


Corp. to conduct advanced experimentation on a semi-automatic air trafh 
control system using current defense SAGE facilities 

> Pressure is increasing in large metropolitan areas for the introduction of 
scheduled helicopter service. Last week, Georgia Helicopter Airlines applied 
to the Civil Aeronautics Board for routes to serve communities in the Atlan- 
ta area with Sikorsky S-58 helicopters. At least seven applications for 
helicopter routes in the San Francisco area are pending before the Board. 
Two organizations can be expected to seek operating rights in Washington, 
D. C. Scheduled helicopter service is now available in New York, Chicago, 
Los Angeles and St. Louis (AW Feb. 22, p. 104). 


© Civil Aeronautics Board is scheduled to hold a public hearing May 3 in 
Richmond, Va., on the Capital Airlines Vickers Viscount accident near 
Charles City, Va., Jan. 18. 


P One of thz landmarks of Times Square in New York—TWA's one-half 
scale Lockheed Constellation model complete with revolving propellers— 
is being phased out. It won't be replaced with jet equipment. Contract for 
the billboard space, overlooking the square at 43rd Street, and jointly paid 
for by TWA and Lockheed, ran for five years and is terminating as jets take 
over a major role in the airline’s operation. High cost of the space is one 
important reason for decision not to put a new model in its place, though 
absence of propellers on jet aircraft as an attention-getting device may also 
have figured in the choice. 








SHORTLINES 





> Acroflot, the Sovict state-owned air- 
line, is now using four-engine An-10 
turboprop transports on cargo flights to 
supply Russian Arctic scientific ta 
tions on drifting ice floes. Soviet ofh- 
cials sav each An-10 can carrv as much 
payload as six piston-engine Il-]4s. Ef- 
f irrangement ind the 

el fuselage enabled one 

unload eight and onc-half 

etric tons of supplies in 15 min, at 
floe station, according to Acro 


» Civil Acronautics Board has ordered 
im investigation into reduction in cargo 
rates proposed by Eastern Air Lines, 
Pan merican World Airways and 
I'rans Caribbean Airways on the New 
York-San Juan route. Average reduc- 
tions would be about 20%, but some 


I 


n 
rates would be trimmed by as much as 
30 Riddle Airlines, in a complaint 
to CAB, charged that the new rates 
ire below operating costs and “‘consti- 
t to put the irrier 


tute in attem 


Riddl ut of 


P 
business 


> De Havilland Aircraft Co. reports 
that a Royal Air Force order for five 
Comet 4C turbojet transports may be 
signed within the next three months. 
RAF, which has been discussing a 4C 
purchase with de Havilland for the past 
two vears, has had the shorter-range 


Mk. 2 version of the Comet in service 


for some time 


Federal Aviation Agency has opened 
a new experimental air traffic control 
Remington Rand Univac File-] com- 
puter laboratory at its Ationtic City, 
N. J., test center. The new laboratorv 
will test operational mecepts for im 
proved trafic control and improvements 
for the automatic computers already in- 
stalled at Indianapolis, New York, 
Wash ngton, Pittsburgh, Cleveland 
ind Boston 


> Military Air Transport Service last 
weck announced the award of civil air- 
line contracts totaling $279,708.92 to 
Los Angeles Air Services, Overseas Na- 
tional Airways, Twentieth Century Air- 
lines and Alaska Airlines. Carriers are 
to fly 3,200 military passengers during 
April and May to Alaskan and Pacific 
areas 


P Olympic Airways has increased its 
order for de Havilland Comet 4B 
turbojet transports from three to four, 
with first delivery of the original order 
scheduled for May. The additional 
Comet 4B is now scheduled to be de- 
livered sometime this fall. 
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LOW OPERATING COSTS 
( Shy ways ): ie 
lar 


SRY WAYS 


AVRO 748 


36 flights a day between Lympne, Beauvais and other Continenta! terminals: 100,000 paying 
passengers — that was the Skyways record /ast year. Now, with air traffic increasing further, 
this enterprising British airline is the first to order and will be the first to operate the Avro 748 — 
Hawker Siddeley's new low-cost turbo-prop airliner. The Avro 748 meets all requirements 
of short-haul and medium-range flight. It carries both passengers and freight (up to 44 
passengers, or 10,990 Ibs. freight), is adaptable, versatile and extremely economical in initial 
cost, operating cost and maintenance. Powered by two Rolls-Royce Dart engines, the 
entire aircraft was designed for easy accessibility and speedy, efficient maintenance. (j In the 
challenging future of commercial flight, airlines like Skyways will welcome the hard-working, 
practical Avro 748 in their planning. For full facts on the remarkable Avro 748, write to: 


HAWKER SIDDELEY AVIATION 


32 Duke Street, St. James's, London S.W.1. Telephone: WHI 6177 
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OPERATORS blend metal powders and liquid polymers into a fuel slurry in pre-mix operation (left). Slurry is discharged through 
funnel-shaped colloid mill to ensure dispersion of solid particles. Liquid pre-mix can goes to area at right where workers will sift it 
by remote control into oxidizer they have just finished grinding to make a 4,300-Ib. batch of propellant 


Minuteman First-Stage Moves Toward 


TRAVELING BRIDGE CRANE running on rails over the pits on the casting line lifts the first-stage casing from the transporter. Lift- 
ing bar is attached to one of the two sets of trunnions on casing’s handling harness. As the bar is raised, the casing rotates about the 
pair of trunnions on the other end to reach a vertical position. It then is lifted clear of the transporter. 
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TECHNICIAN prepares to discharge propellant from the mixer into a batch transfer can located under the floor grill in front of the 
mixer (left). Prior to transferring the propellant cans ta the casting house, ¢ first-stage Minuteman engine casing (right) is 
moved to the ‘oading pits on Thiokol’s in-plant transporter 


FIRST-STAGE casing is guided | kmen down into a casting and curing pit. The pits 


e 
Pr duction are large enough to permit tech to move ‘on catwalks down around the casing. At 
oO the top left of the pit are the ret ot) air ducts. 


By Michacl Yaffee 


Brigham City, Utah—Minuteman 
stage rockct engine program, which 
veral successful static firings 


will soon move from rr 


} 
l 
earch and development into the pro 


phase at Thiokol Chemical 


i 
»."s facility here 


duction 
Cor 
With it will go new techniques and 
equipment developed during the 
carch and development phase for proc 
essing the first stage, the largest solid 
propellant rocket engine to go into pro 
duction in this or possibly anv other 
countn 

Plans for the first phase of the pro 
duction shift are already being put into 
effect her These plans cover ever 
thing from construction of a new pro 
duction unit, to be known as Plant 78, 
to the reconstruction of rural Utah road 
ways. In all, Thiokol plans to invest 
$24 million in construction of the new 
Minuteman production facility and the 
Air Force is expected to invest another 
$30 million 

Che company already has established 
a Utah Production Division. The next 
step, which is expected shortly, will be 
the award of the architectural and engi 
neering contract for the new unit 

Plant 78 will be located adjacent to 
the company's 11,000-acre site at north- 
east tip of Great Salt Lake, where 
Thiokol has been carrving out research 
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If man had been meant to fly 
he’d have been born with wings 


And today, man is born with wings... wings that are his because of the most rapid and exciting 
technic~! adventure the world has ever known. It is the adventure of flight, the story of a single 
generation that progressed from Kitty Hawk to the threshold of space. 

Today, as Leach Corporation and its contemporaries in the industry of flight accelerate into 
the space age, it is all too easy to forget the traditions and technologies that have propelled us 
to the boundaries of our universe. 

That is why, for the past year, Leach has sponsored a project that is represented by the paint- 


ings displayed on these pages. We have called it the Heritage of the Air Series; our purpose, as 
sponsor, has been to preserve and accurately record the exploits of the men and the history of 
the wood, wire and linen that converted manpower to air power. 

We hope others will join us in making sure that the record of man’s struggle to fly is preserved. 
In this way, whether the challenge is measured in miles per hour or mach numbers... in altitude 
or light years, future generations will not easily forget that man was meant to fly, and his brain, 
his ambition and his ideas made it possible. 


For electromechanical components, instrumentation el: nic subsystems and power conver- 


sion systems to meet the requirements of the space age  —- LOOK TO LEACH 


LEACH CORPORATION, 18435 SUSANA ROAD, COMPTON, CALIFORNIA 





The casting house (right), which is on rails, then is rolled over 


CASING is placed into position in the pit (left) and core is inserted 
The propellant transfer cans are lifted into the casting house by the overhead crane (there is a roof opening for the cables), 


the pit. 
pressurized and the propellant is fed through bavonets into the top of the casing 


mtinumng 
+ phacin 
Minuteman svst 
Perhap most unusual as] 
the Minuteman program her the 
th aL ( ind expanse of the ft 
ing conce I 
ypcration 


} | 
1¢ rocket I 


new continuou 
ible version 
been developed 
this concept is well 
> losely related one of on-site 
8, 1958, p. 43 
ize of the Minuteman 


the Minuteman first-stage engine at any point in the plant, from casting pit to the firing 
1 pit or a missile silo. I stage rocket engine necessit ited 


Malle 2: 


n in-plant handling, can lift, transport and set up 


bay or railhead. Transrector can be used over 
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THREE of the five casting and curing pits on the Thiokol line are shown in view 
ing and assetabling, the first-stage engine is lifted from the pit onto a transpe 
the transporter at right, which is for the smaller second-stage, usually is placed over 


from an overhead crane. After curing, finish- 
1 moved to storage. Conditioning box on 
ided engine in inclement weather. 


vf this new processing aS 


Thiokol. To continuc the 
h of moving the 





oOpcta 


I 


oper ition 


hinge 7 
sung pi 





crves for curing, 





i mbly of the com 
wine. First, the casing 
brought to the pit An 
lifts the casing from the 
lowers it into the pit 

rted, and the casting 

rail is rolled over 
it The prope llant, MULTI-COMPONENT, million-lb. static thrust stand (above), shown before installation, is 
inother area, is now designed to measure side thrust of tored nozzles as well as total, centerline thrust. 
ing house in | Crane on top of the firing bay (bel fts the engine from its transporter for vertical 
i through firings. For horizontal firings, the ills on rails off the transport and onto the 

loader in top of the static test stand 


Shey 


Propellant Curing 


The propellant i ured in place for a 
While this is going on 42 
in be placed in the other ‘ PP 
ire five large pits in : Pons ee 
ved by the casting ey : : ' 
id line is now under con ~~ ' 
After the grain is cured the 
moved, excess propellant 


a 


— Se 


trimmed off, end closures and some 
times even the nozzles are attached 
ill in pit. The finished engine | 
d out of the pit ind trucked 
») an environmentally-controlled 

we facility. From here it goes to a stati 


then hoist 


; 


firing test bay or, ¢ entually, out of the 
plant and down the road about 50 mi 
to Hill AFB near Ogden where Boeing 
will assemble the Minuteman ICBMs 
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Precision Film advantages offered economically 
by IRC Stabaloy* Resistors with TC not exceeding 150 ppm 





IRC Stabaloy resistors feature an element produced by 
an exclusive IRC process. It is free from the inherent 
problems associated with wire wound precision resistors, 
and provides a saving of over 50% in size and weight. 
Capacitance and inductance are inherently low so that 
Stabaloy resistors are ideal for high frequency applica- 
tions. Voltage coefficient is negligible. 

IRC Stabaloy resistors have a maximum temperature 
coefficient of +150 ppm, and they provide the operating 
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characteristics of precision resistors costing much more. 


standard 


watt and 14 watt. The illustrations 
t1.0%. 


+ 0.5% is available. For most of the advan- 


IRC Stabaloy resistors are available in 3 
sizes— 14 watt, 4 
above are actual size. Standard tolerance is 
Tolerance of 
tages of precision film resistors at, an economical price, 
examine carefully the characteristics of IRC Stabaloy 
resistors, Write for Bulletin AE-10. International Resis- 
tance Co., Dept. 202, 401 N. Broad St., Philadelphia 8, Pa. 


“Registration pending. 
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Leading supplier to manufacturers of electronic equipment 





MANAGEMENT 
White Paper Details Administration Stand 


Defense Department, faced with in to make sure their missiles at re being attacked or we have to wait until 
creasing criticism of its policies, has drafted — on these sites. The Russian the bombs have landed upon us with th 
the first detailed statement on the Eisen hand, with their highly effect possibility that many of our retaliatory weap 
hower Administration's stand on defense tain, make it difficult for u ons will have been destroyed 
The White Paper, issued in reply to que issurance that we know the | For these and other reasons, heavy reli 
tions posed by Carter Burgess, president of all their ICBM bases, th ince on manned bombers at the present 

f the American Machine & Foundn clves one of the best pr t time makes a good deal more sense for 
Co md = former assistant secretary of nccalment United States than does reliance 





cfc Va wsued over the ignature f Secondly I ifer ontinental ballistic missil 
Oliver M. Gak pecial assistant ¢ he | h re on goin he situation mav be for the Ru 


Secretary of Defense It also is bein i urp! itta other their different resources, different 
lated by the Defense Depar*ment t j n t gi f ‘ ui situatn different objectis 


vimately 600 leaders of American | 

n. Since it provides the most it emphas 

nsive m ight to date on the min ! ) nil hy t nhcing mulitary power 
position, and the thinking belin ) t ta I tiver hat the advantages m 

Aviation Wrees pub ishing the pal wher r neral t \ re offset? On the yntrary 
The j r } i i r ! nd ! ra strib lciiver m v times the 


ind wit 


; 


yom ber in attack 
It is many times m 
rst generation ICBM 
be maintained at a high degr 
fense Department, it f readiness to respond—with greater 
knew anvthing ease than the liquid-fuel ICBM. A bomb 
. returns to report the success of its mission 
which an ICBM does not), and it can be 
| y comprchensi : used for successive attacks 
garding the strength of tl 1 It is true that defenses against th 
vith particular refe ( manned bomber have improved and may 
rrent debate on the “mussile gay ind th . improve further. But so has the ability of 
n or cight other mor © auestions the manned bomber to confuse and evade 
: d by eon ‘are con defenses More important, the B-52 i 
fonse being equipped with the Hound Dog missil 
car now itics ' which will enable the bomber to stand sev 


red about | 


wram have been success eral hundred miles target and fire 
in almost imeredible degree in con ahead of it missiles ma..y times as powerful 
discussion of our military strength ’ as the first atomic bomb When these 
me single segment—the mtercontinental have disorganized the defenses, the bomber 
ballistic mussil The concept that our can come in with considerably more im- 
nds on our matching § the punt) and perform Its precise mussion 
Ru m numbers of these particular still carrying a payload several times greater 
omething with which ou , than that of the Atlas missile 
; ' 
nilitary and scientific adviser sagt ; : : The intercontinental ballistic missile is 
ne one war" sets disagres Oliver M. Gale, special assistant to aamaiig ih : = 
olently—has caused many thoughtful peop! a spectacular weapon and an extremely im 
to be neermed and even fearful and ha ‘ 2 portant one But a nuclear weapon is 
nade it difficult for the public to reach Jr., first came to the Pentagon equally lethal whether it is delivered by a 
und judgments regarding the state of our with his employer at Procter & Gan ballistic missile or a bomber; and for us 
parednes Neil McElrov. Mr. Gale. wh it present and in the immediate futur 
} P } her : } 
We prop to devote the body of thi served as manager of Procter & Gambk the bomber is a far better delivery metho 
The second point to be understood r 


Secretary of Defense Thomas S. Gates 


a rather full statement of the think department of public relations 
underlies and determines th in Washington when Mr. Mcl : earding re a pain is that the 
or str ’ eter VarictY and dispersion of Our Weapon SVS 

ir strategic nuclear detert signed as Secretary of Defense I I 

present and the near fut Pp ( bl tems are tremendous assets to this nation’s 

r your specific questions in to return to Procter & Gambk 6s defense; no estimate of our strength makes 

rh iden tee @ man of the board sense unless it recognizes this fact, and 

mbined thinking of the Secretary of Born in Ventura, Calif., on } é takes into consideration the whole of our 
md his principal military and 1909, Mr. Gale attended th 10 strategic capability 

adviser preparatory school, received a bachelo The nuclear deterrent forces of this coun- 

hev ha lso been clear wv Security of arts degree from Harvard (¢ try now include 

@ Over 2,000 long-range strategic bombers 
mm 0 stoo } rreatly out-numb g Sov ‘ aft of 
hrst pomt t be underste dis that the Harvard Business School in 193 its out vumbering oviet aircraft of 

of the Atlas tvpe mav be the best Q2 022 omparabk capability This force is highly 
i From 1931 to 1933 he taught at the 

ipon for the Soviets to place heaviest 1 F Parker School Ch trained, completely equipped, and re ids 
“rancis Parke he ica i 

liance upon today and for the next two year a —— 6 and maintained in varving stages of alert, 

or so: it is definitely not the best for later served as a reporter an write including a large number on 15-min. 

Let's look of the hese for. this statement man on the Boston Herald. H ined ground alert, and a small number actually 

First, the Atlas is a soft target The Procter & Gamble’s marketi: lepart 1irborne at all times. Each of these boml 
carly ones can he put out of commission bi ment in 1937. In 1954. he se 4 ers can deliver the destructive potential 

2 nuclear near-miss; even the later ones ar member of a U.S. technical :; of several ICBMs, and with greater a 

in fixed positions well known to the Sovi team to West Berlin. curacy 

cts, w 


1931 and a master of arts de 








vho can take whatever time they need @ Two wings of tactical bombers, each 
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TI 
IN | 
MILITARY 
ELECTRONIC 
SYSTEMS 


A partial listing of equipment, designed, developed and manufactured by T! now operational in the Armed Forces includes: 


1. AN/ASQ-8 magnetic anomaly detector, AN/AIC-15 intercom and TD-239A 
intervalometer for the U. S. Navy P2V ASW aircraft, built by Lockheed 


2. TARmac ASR-4 Airport Surveillance Radar for the Federal Aviation Agency 
3, Infrared optics for the U.S.A.F. FALCON Air-to-Air Missile, built by Hughes. 
4. Anti-personnel Mine Detector AN/PRS-3 (XR-12) for the Corps of Engineers. 


5. AN/APS-38A surface search radar, AN/ASQ-8 magnetic anomaly detector 
for the U. S. Navy S2F-1 ASW aircraft, built by Grumman. 


6. Telemetry and guidance subsystems for the U. S. Navy CORVUS Air-to 
Surface Missile, designed and produced by Temco. 


TEXAS 


APPARATUS DIVISION 


7. AN/AQS-4 and AN/AQS-5 dipping sonar for the U. S. Navy HSS-IN ASW 
helicopter, built by Sikorsky 


8. AN/APS-80 surface search radar, AN/APA-125A radar indicator, AN/ASQ-8 
magnetic anomaly detector and TD-239A intervalometer for the U. S. Navy 
P5M-2 ASW patrol seaplane, produced by Martin. 


9. Programmers for the U.S.A.F. TITAM Intercontinental Ballistic Missile, 
built by Martin 


10. Surveillance sensors for the U. S. Army Signal Corps SWALLOW AN/USD-4 
Combat Reconnaissance Drone, produced by Republic Aviation. 


11. Surveillance sensors for the U. S. Army Signal Corps AN/USD-5 Combat 
Reconnaissance Drone, produced by Fairchild, 


>, INSTRUMENTS 
|, INCORPORATED 


la 6000 LEMMON AVENUE 
DALLAS 9. TEXAS 





with nuclear capability, deployed on many 
bases strategically located in advanced post 
tions around the world 
© Fourteen aircraft carriers, several of which 
are deployed about the periphery of the 
Sovict Union, From these floating air bases, 
virtually invulnerable to ballistic missile at 
tack because of their shifting positions, 
nug@lear strikes can be made into almost any 
area of the Communist bloc. The aircraft 
it these carriers alone outnumber the heavy 
bombers in the Sovict Union, and they can 
carry weapons many times more powerful 
than the used in World 
War Il 
@ Fourteen wings of nuclear-capable ta 
tical fighters, either deployed overseas ot 
ble to move there in a very few hours 
® Operational Atlas missiles ready for 
uunching from the West Coast 
@ An operational squadron equipped with 
Snark air-breathing missile with 
largee warhead, difficult to p! k 
lefense radar 
@ Two cruisers and five 
upped Regulus | 
weap 
© Four operational squadrons equipped with 
1 mix of Matador and Mace 
f which excdeds by far the 
against al) Axis 


W orld 


atomic bombs 


1 >,900-m1 


up m 


submarines 
surface-t 


with the 


rrace 


missiles, any 
total ex 
expended 
in Europe during 
War 

®@ Invermediate 


ballistic missiles—th 
Allied Forces in 
times 


range 
the hands of the 
ii uj Kingd in ca h 


than the 


many 
original atom: 


No Dc ‘errent Gap 
Thi vhy we say with urance 
? How ji t pos 
Hov im scermu t 


tuation « asic 


there 
= 
ibic ¢t 


rT ratons of nucicar 
| limit their debate to a singh 
tem, just beczuse the Russian 

! illic lacking carrict 
vith ‘ntermediate range 
s or tactical weapons—hav 
en forced, whether the hose it or not 


neentrate their evergies primantly inte 


1 single channel in ceveloping their stra 
tegic nuclear capabilit; ? 
A third 
reference to our deterrent «.pability: as 
siles can be developed which 
supenor ¢t the first 
vhich mect the par 
United Stat 
rategically ve will add these to our 
military forces. The Polaris, in 
finitely less vulnerable than the fixed bas« 
ICBMs, or the Minuteman, which can be 
placed on railroad cars for mobility, are 
xamples 
If our se 


{ ours 


oint to be und orstood with 


rapidly as n 
are. clearh 
\tlas and 

‘ 


ticular requirements of the 


generation 


Titan, anc 


imnipre SIVE 


it, we would 


produced the Atlas in 
This country could have 
ilmost any number it wished 
reasoning led us to choose 
not to produce as many of these first-genera 
tion, fixed-site, liquid-fueled missiles as we 
estimated the Soviets could produce If 
tl had left us without the needed 
could not have held back 
ind waited for a superior weapon But we 
have a powerful deterrence; practically every 
informed person says that today we are con 
iderably stronger than any possible enemy 


urity demanded 
have 
greater numbers 
turned out 
] 


Sound strategu 


ns Cour 


d terrent we 
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General Electric can build reliable 
specialty heating devices in 


any shape, for 


IF YOUR EQUIPMENT WON'T OPER- 
ATE at peak efficiency in extremely 
low temperatures, General Electric 
heating devices are the answer. We 
can design and build reliable heat 
ing equipment that will overcome 
intense cold and maintain uniform 
surface temperatures, 

GENERAL ELECTRIC HEATING DEVICES 
have been used successfully on most 
major missile and jet aircraft pro 
duced in the United States. Typical 
applications: maintaining « 

fuels at correct temperatures, heat 
ing optical, electronic and hydraulic 
airborne equipment, as well as gyros 
d-c amplifiers and batteries 

THIS DEMONSTRATED VERSATILITY in 
cludes heaters that will operate 
remain flexible at temperatures 

ing from — 65 F to 500 F. The 

can be built as thin as 0.008 

and can be supplied in a wick 

of wattage densities. Some 
devices weigh as little as 0.05 ; 

per square foot. These character 

can be employed in heaters 
must operate in fuels, solvents 
acids. They can 
own thermal 


itical 


incorporate their 


insulation, ar Gen 


any application 


eral Electric can make them in any 
configuration that’s needed. 

A G-E SPECIALTY HEATING EXPERT is 
available to analyze your particular 
heating problem—assuring you of 
prompt service and a fast solution. 


Contact D. R. Barbour, Manager— 
Engineering, Specialty Heating Prod- 
ucts Section, General Electric Co., 
Coxsackie, N. Y. (Phone Coxsackie 
6-5631), or mail the attached coupon. 


142-2 


| GENERAL ELECTRIC COMPANY 
Specialty Heating Products Section 
Coxsackie, New York 
Please send bulletin GEA-6283A on "G-E 


QO for immediate project 
QO for reference only 
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Progress /s Our Most Important Prod 
GENERAL @@ ELECTRIC 








FOR SPACE 





RECONNAISSANCE BY SATELLITE, one of many space jobs—World- 
wide weather dato con be gathered by systems incorporating 


the Westinghouse Space Thermicon. Cloud cover and. other - 


meteorological data “seen” can be obtained at a high rote 
Photo mapping is also possible from IR-stabilized vehicles. 








— 


—— 











‘1. SATELLITE STABILIZATION—Satellite 
must keep fixed positions in orbit if they are to 
perform the vital jobs foreseen for them. A key 
element designed for such systems is the Space 
Thermicon, an IR development at Westinghouse 
This lightweight, static, electronically scanned “heat- 
seeing” device operates day or night, guiding the 
satellite by detecting and responding to Earth’s 
infrared radiation. 


2. DETECTING OBJECTS IN SPACE — Fi 
control systems in stabilized satellites can be d 
signed around advanced Westinghouse infrar 
equipment. Here static, electronically scann 
sensors with a wide field of view can detect an 
track objects, providing data at a high rate with 
high accuracy and top reliability. 





3. IR COMMUNICATIONS — Westinghouse d 
velopments will permit use of active infra 
radiations to carry voices or other signals or 
narrow microwave beam. Such a system would | 
almost impossible to detect or jam. It uses low 
power and requires little weight, and yet is useful 
for most communication requirements. Its “secu 
rity” makes it particularly valuable in military 
applications. 


HERE ARE A FEW OF ITS 
IMPORTANT APPLICATIONS 





4. AIRBORNE DEFENSE — Westinghouse-de- 
veloped infrared devices, techniques, and systems, 
to detect and track enemy missiles or aircraft, offer 
vital advantages in both bomber defense and inter 
ceptor fire control systems. Such systems operat 

in daylight as well as darkness. Effective different 

ation between targets and background is obtained 


5. TANK FIRE CONTROL — Infrared system 
developed by Westinghouse offer special advantag 
such as 24-hour fire control capability. They 
rugged, compact and cannot be detected bi 
enemy. Electrunically scanned sensors eliminat 
problems of complex optical or mechanical linkag 


6. UNDERSEA DEFENSE —A broad prog 
incorporating Westinghouse developments in sca 
ning systems, sensors, and special circuitry mab 
possible detection of submarines in a tactic 
environment. 





Engineers at the Air Arm Division of 
Westinghouse Electric Corporation are 
developing a variety of advanced infra 
red systems for the Army, Navy and Air 
Force . . . another demonstration of 
Westinghouse Capabilities for Defens 





WESTINGHOUSE 


DEFENSE PRODUCTS GROUP 


1000 Connecticut Ave., N.W., Washington 6, D. C 
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Umbilical 


The MSC-built Umbilical Launching Cable... an 

example of the product diversity of Missile Systems 

Corporation. Like all products that bear the MSC label, this system 

has proven its reliability. Just as it is a life-line to the success of a mission, MISSILE SYSTEMS CORP 

so also are MSC’s contributions material to the future accomplishments of 11949 VOSE ST., NORTH HOLLYWOOD, 
all facets of the electronic industry. MSC’s variety of products form one me ss 
continual life-line...feeding an industry which is already changing the r 1 Pom 


life patterns of generations to come. 


66 





on earth. ‘Therefore, we can settle on a 
minimum number of first generation mi 
iles, while pressing forward the develop 
ment of more advanced weapons, such as 
the solid-propellant Polaris and Minute 
man relying for our security on our total 
military power—the greatest military power 
n the world today and in the world’s his 


Ory 


Modernization Plans 


Since we are clearly ahead of the Sovicts 
today in total military strength, why is it 
issumed that we cannot stay ahead? If 

should stand still, the Russians could 
ourse reduce and eventually crase the 
iperiority of our present strength. How 

r, we al ontinually improving our 

Among our programs for maimtain 
position relative to the Soviets ar 
} 
® Addition this year of two atomic-powered 
bmarines cach equipped with 16 opera 
tional Polaris missiles, and a progressive ex 
pansion of this force in the years ahead at 
i mmiunum rate of three per year 
@ Addition of forces equipped with th 
B-55 supersonic bomber in 1960 with a 
progressive build-up to three wings in the 
icceeding years 
®A_ progressive expansion of — force 
equipped with Atlas ICBMs to a total of 

> squadrons by 1963 
@ Addition of forces equipped with th 
litan ICBM on hardened bases in 1961 
ith a progressive build-up to 14 squadron 
ometime after 1963 
® Addition of forces equipped with th 
Minuteman ICBM starting.in 1963 with 
its promi f mobility, and a progressi 
expansion of this force on into the tor 
able future 
®@ Equipping of our B-52s with the Houn 
Dog ait-to-surface missiles which will en 
ible the bomber to stand several hundred 
miles away from a heavily defended targ 
ind disrupt its defenses with heavy nuclear 
blast These will be operational in the next 
tw r three months 
® Completion of the replacement of ¢! 
Nlatador with the Mace in the four Mata 

Mace squadrons in 1962 
@ The addition of two Army surfacc-t 
ind three and one-half Army sur 
ur le battalions to our 
lopment, and conversion of seven 
battalions from conventional to rocket 
| ipability 
@ The addition of three modern attack 
wrrier me with nuclear propulsion—to 
pia older types now in service 
®@A system known as BMEWS (Ballisti 
Missile Early Warning System)—which l 
ing of ballistic missiles on the 
» permit us to launch 
One station will be 
lendar year and on 
vill make it next t 
} ma attack «of missiles ¢ 
ndetected. The third station 
United Kingdom—will come in Jater 
‘ lement which gives 
t periority over the Russians 
expanded and improved in effect 
ness, and many other projects not men 
tioned above are progressing through th 


h regarding our problem in 
vith the Soviets. The que 
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SANELEX 


i ciniana ass. 
such as: 


Payroll and dividend checks at more dat’ 
10,000 an hour. 


inventoried items at 1,000 per minute. 
Bank statements at 16 entries per second. 


The proven reliability of Anelex High 
Speed Printers has made them the 
standard equipment which is designed 
into the systems of most leading computer 


manufacturers. 


formation, write or telephone 


ANELEX CORPORATION 


EWAY ST., BOSTON 14, MASS. 








100 minutes 


in space... 


at zero 
altitude! 


Honeywell Dynamic Analyzer recreates authentic 
shoot environment, pinpoints design deficiencies 


The Honeywell Dynamic Analyzer » 
simulate actual flight conditions fr 
sea level to extremely high altit 
which affect performance and relia! 
of aerospace systems. An integrate 
facility, it brings together for the 
time most of the conditions and phen 
ena that cause aerospace system bre 
downs. 


it will be independent of the weather, the 
availability of test vehicles and flight 
variables. And in many cases, the test 
data will be more reliable and valid than 
can be attained in flight testing. 


Areas of application include: recor 
sance, guidance, power supply, and 
munication systems. Tests of cor 
systems which now might require 
than a year to accomplish, will be 
scoped down to several weeks. | 
be possible to determine which 0} 


ing systems are detracting from overall 
performance, and to what degree. 

The first Dynamic Analyzer was con- 
ceived under the direction of the Aerial 
Reconnaissance Laboratory of the Wright 
Air Development Division, USAF. There, 
the fully instrumented analyzer will be 
housed in its own building. Capabilities 
include: high vacuum, high and low 
temperatures; three-directional vibration; 
roll, pitch and yaw motion; buffeting; 
rotation; target variations; controlled 
ground speed; reflected and transmitted 
signals. 

Honeywell was awarded the prime 
contract to develop and produce the 
analyzer on the basis of strong research 
and development capability. If you have 
problems in analysis, test or simulatior 
consider Honeywell's broad experienc: 
Telephone or write: Honeyweil, Milita 
Products Group, Minneapolis 8, Minu 


Honeywell 
iH N Lilitany-“Produiste Gpoup 





VERSATILE 
METAL FABRICATION 


lostr trait 


.. near Southwestern 
electronics and airframe 
manufacturers 


In the center of the Southwestern 
complex of space-age activity is 
Continental-Emsco’s huge steel fabricating 
facility. This versatile plant covers 

77 acres . . 366,505 sq. ft. under roof. It’s 
complete with machining, boring, 
milling, and turning equipment, spacious 
fabricating bays and creative staffs 

for engineering and Research & 
Development. Quality-control measures 
meet MIL-Q-9858 standards. 
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Versatility to handle any metalworking job 
is evidenced by this plant’s production 

of propellant trucks, rocket launchers, 
crane trucks, marine gears, cargo 

winches, airframe parts, towers, and a 
complete line of oil field equipment. 
Illustrated is a typical 700’ triangular 
tower built by Continental-Emsco. 


Get Continental-Emsco’s quotations 
on your next equipment contract. 


METAL FABRICATORS FOR INOUSTRY 


CONTINENTAL- EMSCO COMPANY 


GENEGRAL OFFICES: DALLAS T ‘P.O. BOX 359 * PLANTS: HOUSTON 2LAND, TEXAS PAGADENA, CALIFORNIA 








tion might better be asked: What can the 
Russians do to catch up with us? 

Defense is a vastly complex subject 
We have simply touched the high poimts 
of our strategic deterrent position. You 
have asked for our views on many of 
the other more specific questions that are 
being raised and the best way to give these 
seems to be with attachments. These we 
are providing 

lhe Defense Department has sound rea 
sons for the positions it takes. The men 
who make or participate in these difficult 
decisions—the Secretary of Defense, the 
Deputy Secretary of Defense, the Service 
Secretaries the Chairman of the Joint 
Chiefs of Staff, and the Chicfs of Staff 
themselves are not men who could play 
fast and loose with the safety of the na 
tion and still sleep mights. The President 

not one to make decisions in this area 
vithout regard to the nation’s securit 
Ihese peopk an see the problems a 

aly as anvone. Key questions are studied 
vith the benefit of all the intelligence in 
formation, with full knowledge of our own 
plans and the progress of our own plan 
md with the best military experien ind 
ntific knowledge available in the na 
mn Ihev are debated, reviewed 

ned evics 
ved, and even then every major 
i i t to further study and alm 
ntinua icw We believe that 


asons behind decisions in the 


ved again before d 


iv will carry conviction, and w 
glad f the ypportunity to state them 
the attachments 


Summary 


Let me Stiina4©rize this letter bnefl 
The Soviets lav placed chief rehar 
] 


for general war now and presumably f 
' 


the future on the intercontinental bal 
tic missile. We have no quarrel with th 
decision; they have their own situation t 
onsider, with its limitations and its assets 
both of which are different from ours 
We include the ICBM as one clement 
eral) military apability which 
of our control of the seas 
vanced bases and allies throughout 
he world r already-developed superior 
bomber force and the other strong pomt 
tion. Our preparedness 1 ‘based 
m our national policy, which 
more likely im_ the position t 
nding to an attack rather than mitiat 
ng one. It takes advantage of the fact that 
our present superior strength enables us to 
limit our production of the first gener 
ICBMs while conserving our resour 
th ore advanced missiles soon 
in. In total, our strength is clearly 
dav to that of the Soviets. Ou 
rograms are such that we can s 
miplet onviction At no. time 
oresceable future will the Soviets 
launch an attack upon us without r 
ing in return a blow of unbearabk 


portion 


i 


Queries Answered 


The letter was followed by an addendum 
giving the Defense Department's forma 
stand on a series of questions posed by Mr 
Burgess 
@ Question: Are we prepared also to handh 
limited war? 
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Research, Development, Test & Evaluation 
Direct Obligations, Fiscal Years 1959-60 


Washington—Defense Department's Fiscal 1961 budget requests for $3,951.5 
million in direct obligations for research, development, test and evaluation falls 
$319.9 million below the estimates for Fiscal 1960. Reductions were made in the 
requests of the Air Force, Navy and Advanced Research Projects Agency. Army 
request, however, was increased from $1,101.3 million in Fiscal 1960 to $1,143.3 
million. Here is a breakdown | itegory and a comparison with the figures for 
previous years in millions of dvilars as supplied by the Defense Department to the 
House Appropriations Subcommittee 


Defense Department 


Category 1959 
Act. 

Militory sciences $401 
Aircraft & related equipment 419 
Missiles & related equipment 1,343 
Military astronautics & related equipment 324 
Ships & small craft & related equipment 163 
Ordnance, combat vehicies & related equipment 197 
Other equipment 434 558 
Program-wide management & support 251 248 


oe woveetoewsd =~ 
oovruwuwoenn 


Emergency fund 141 
Total direct obligations $3,543 6 $4,268 


Advanced Research Projects Agency 
Military sciences $46 6 
Militery astronavtics & related equipment 103 0 


Program-wide management & support 3.1 
Total direct obligations 


Air Force 
Military sciences 
Aircraft & related equipment 
Missiles & related equipment 
Military astronautics & related equipment 
Ordnence, combat vehicles & related equipment 
Other equipment 


Program-wide management & support 


Total direct obligations 


Military sciences 

Aircraft & related equipment 

Missiles & related equipment 

Ships, small craft & related equipment 
Ordnance, combat vehicles & related equipment 
Other equipment 


Program-wide management & support 


Total direct obligations 


Military sciences 

Aircraft & related equipment 

Missiles & related equipment 

Military astronavtics & related equipment 
Ships, small craft & related equipment 
Ordnance, combat vehicles & related equipment 
Other equipment 


Program-wide management & support 


Total direct obligations 














MC-5900 Pr 


Analog Computer 
iiteitelte) 
ee t 


a d 


Master 
























































Linear Programmir 
4 




























































































A NEW COMPUTER TECHNOLOGY 


solving problems hitherto unsolvable 


Dystac (Dynamic Storage Analog Computer) synthesizes the 
advantages of both analog and digital computers. Dystac com- 
bines the analog’s speed, lower cost, ease of programming, and 
improved output data presentation with the digital computer's 
unique capacity for data storage and time sharing of computer 
elements. With Dystac 
problems, ranging from distillation 


you can now solve the most complex 
column design to multi- 
dimensional heat transfer...from boundary value problems to 
transport lags. 


In distillation column design, for example, Dystac employs 
only 44 amplifiers on a four-¢ omponent problem; the number of 
amplifiers required is independent of the number of plates. With 
any other analog computer each plate must be reproduced in the 
circuitry —for a 30-plate column, over 1200 amplifiers are needed 
unless manual reprogramming is employed. What’s more, only 


Dystac yields a plate-by-plate display of all column conditions. 

In heat transfer studies, Dystac will speedily and accurately 
solve hitherto unsolvable partial differential equations. It also 
makes practical for the first time instantaneous solutions to such 
trial-and-error problems as automatic optimization, automatic 
correlations, data fitting. probability distribution. Fourier analy- 


sis. convolution and superposition integrals and eigenvalue 


When 


more than the finest general purpose analog computer 


you buy a CSI computer with Dystac you are buying 
You buy 
additional capacity as well as capability. For when Dystac ele 
ments are not in use as memory devices they are available to the 
computer as operational amplifiers. Planning to interconnect 
digital and analog computers? Dystac is the answer. 

See DystTAc in operation at our plant If you can’t attend a 
demonstration write, phone or wire for full information. 


—S COMPUTER SYSTEMS, INC., 611 Broadway, New York 12, New York, SPring 7-4016 


A Schl 


umberger 


Subsidiary - formerly Mid-Century Instrumatic Corp 





® Answer: Because the debate this year has 
been directed largely toward our prepared 
ness for all-out nuclear war, public atten 
tion is being focused mostly on this part 
of our problem. Actually, there is mor 
likelihood that if we fight at all in’ the 
near future it will be m some kind of 
lumited war 
Overall, the Joint Chiefs consider that 
the limited war capability that we have in 
being in the Army, Navy, Marine Corps 
ind considerable portions of the Air Force, 
plus our reserves and the forces of out 
\llies, are adequate to handle any con 
tingency that can reasonably be foreseen 
The active forces we have for dealing 
with limited wars include the following 
some can be listed also as part of our 
deterrent to general war, since they are 
clearly capable of performing in both lim 
ited and general war situations 
1.—Fourteen Army divisions, of which 
en ate deployed in Europe and Korea 
ind one lightly reduced) is in Hawai 
Three Strategic Army Corps divisions ar 
maintained in a high state of readiness m 
the United States 
2. Four fleets of naval alert forces prepared 
for any eventuality from showing the flag 
to general war operations. These fleets in 
lude 14 attack carriers, 9 anti-submarine 
urrier 13 cruisers, 237 destroyer types 
115 submarines, 82 mine craft, about 7,00t 
operating aircraft ind the highly trained 
ind ready Flect Marine forces. hese latt 
for f | division-aircratt wu 
i the East Coast with at least 
n landing team and supporting 
at in the Mediterranean mM 
raft wing team based on the 
oast and a third division-aircraft 
um based in the Western Pacih 
3.—Thirty-four tactical \ir Force wing 
yped trained and ready for combat 


tactical bomber wings 


juni] 
ta 
wings, 3 tactical reconnar 
4 troop carrer wings > ta 
squadrons and 18 air defens 
ptor squadrons are deployed 
n tactical fighter wing 
vw United States available 
deployment invwhere needed 
4.—Some 200 allied divisions with essential 
ipporting air and naval forces These 
forces have been or are being supported 
in some degree by our Military Assistan 
Program. They vary in their_ capabilities 
and would serve primarily to resist localized 
aggression until we are able to deploy our 
own ready forces to assist them; in some 
cases they would be available for employ 
ment outside their own homeland on a 
regional basis 
At Quemoy, at Lebanon, in more than 
i dozen situations in the last ten years, we 
have deterred the aggression of interna 
tional communism, because we were abl 
g quickly to the scene the required 


' 


f our United States mili 


always quietly backed uy 


@ Question: Could a sneak attack of 

Soviet missil vipe out our ability to 
tcrattach has been said? 

@® Answer This refers to a hypothetical 

ical exercise developed as part of 

igument in support of an airborne 


‘ 


The validity of this hypothesis, which as 
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“AN UNDERSTANDING 
AIRPLANE” 


STUDENT PILOT LEARNS A LESSON—THE EASY WAY 


His approach low, an Air I det hits the throttle. Suddenly—instantly—he’s 
nose-up, hurtling skyward ag other try. Key to the instant power: Cessna 
[-37's thrust attenuators builders” that permit thrust reduction while 
engines race on, restore eng t a touch of the throttle. Good reason—one of 
many—why the Air Force ha he T-37 as its standard intermediate jet trainer. 


Military 
Division, 
Wichita, 
Kansas 


LIGHTER! 
Stuke Lock's modification 
and elimination of wire 


PATENTED 
effects 10°, weight saving 


CLIP-LOCKING TURNBUCKLES 


Associated Aircraft Industries 


2600 poplar avenue memphis 12, tenn. 














major aircraft of the U.S. Air Force 


electronic systems developed and 











Official U.S. Navy photo 


(Clockwise from left) U.S. Navy F4H-1 “Phantom II” is armed w row Ill air-to-air missile. B-47 “Stratojet” is 
equipped with Raytheon electronic countermeasures equipment. Def mament for F3H “Demon” is Sparrow III. 
B-52 “Stratofortress” uses Raytheon high speed bombing radar and | Hustler” has search and Doppler-navigation 


radar supplied by Raytheon. , 


and Navy are equipped with 


produced by Raytheon rarrmneon company.warrnam.mass. 
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FOR THE AIR FORCE, MSVD 
engineers test three-axis 
stabilization system. Lamp 
simulates Sun. Similar sys- 
tem will assure station-keep- 
ing capability in orbit of U.S. 
communication satellites. 


MISSILE, gsi SPACE 
| ss VEHICLE 


; we 


DEPARTMENT 


..center for missile and space technology research 
and development at General Electric 


Progress in space vehicle navigation 


As space vehicles probe further and further away 
from the Earth, and as their missions become 
more and more complex, the need for accurate, 
high-precision space navigation and control 
becomes increasingly vital. 

General Electric Missile and Space Vehicle 
Department engineers are now developing and 
testing space vehicle control equipment for the 
24-hour-orbit communication satellite program. 
They have already designed and flight-tested on 
space vehicles a three-axis stabilization system as 
well as orbit computation and correction tech- 
niques. Using the Earth and Sun as reference 
points, this MSVD three-axis system successfully 
controlled the attitude in space of U.S.A.F. Atlas 
and Thor re-entry vehicles during a major portion 


of their ballistic flights. The control accuracy at- 
tained on these flights could be duplicated on 
flights further into space, using other planets and 
stars as check-points. 

For more information about MSVD’s space 
navigation and control work for the Air Force 
and its other contributions to U.S. space 
technology progress, write to Section 160-73, 
Generai Electric Missile and Space Vehicle 
Department, Philade)phia 4, Pennsylvania. 
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MISSILE AND SPACE VEHICLE DEPARTMENT 


A Department of the Defense Electronics Division 


Scientists and Engineers interested in career opportunities in Space Technology, contac) Mr. T. H. Sebring, MSVD 





sumed the Soviet capability to launch 300  @ Question: Shouldn't we hav Tanks and Artillery. During FY 1961, 
missiles against the United State ilert—so that our planes, on whi 20 of the new M-60 tanks armed with the 
day t 105 millimeter high velocity gun and 


long-range 
targets of today, depends on a number of our principal reliance these 
as be caught on the ground by a equipped with a longer-range diesel engine 
1.—If the Soviets have not only the mis- tack? vill be delivered. The FY 1961 budget pro 
siles but also the required numbers of © Answer: There is substantia vides for continued procurement of this 
launching complexes from which “300 for an airborne alert inherent tank as well as initial purchases of a new 
missiles could be launched at close to the tegic Air Command today—f family of self-propelled artillery pieces 
riods and when international i l'actical Mobility. Army tactical mobil- 
2.—If these missiles have such reliability indicate that such action would t ty is being enhanced by procurement of the 
ould be launched on such a perfect count rather than merely provocative ghtweight M-113 armored personnel car 
down schedule and would perfom so per ve have a small number of pla icr, two types of improved helicopters, and 
fectly thereafter—that they would land on air at all tim vith weapons a1 the Caribou transport aircraft, and about 
their targets in the required numbers at the — targets 1,500 trucks, trailers, jeeps, and other 
precise planned moment. (If a carrier in the The FY 1960 budget provided a tactical vehicles 

Mediterranean is struck before a base in nillion and the FY 1961 budget a Battlefield Surveillance. Improved battle- 
\labama, we can put much of our retalia nillion for training additional cr field surveillance will be provided by the 
tory power on its way jct engines and other spare parts t acquisition of limited quantities of surveil 
3.—If the massive national effort required be used up at a fast rate, and lance drones, modern helicopters, and the 
for such a gigantic operation could go un providing f increased airb Mohawk turboprop observation aircraft 
hilits Als ongress has pro. Small Arms. In 1961 the Army will also 
4.—If all of our long-range strategic bomb- “60 budget an being asked t eceive about 180,000 of the new M-14 
ers were on the ground at their bases, and =? the ‘61 budget that if t NATO-standard 7.62 millimeter rifles and 
the locations of our aircraft carners known President decides we should g ilmost 15,000 7.62 millimeter machine 
5.—If the Soviets are willing to take th borne alert in an em t guns. The FY 1961 budget will permit 
gamble that every detail would work pet f yrocurement of an additional 120,000 rifles 
fectly, as it would have to work for such an spend our appropriation by ¢t ind 12,000 machine guns. 


an 7) al 
uccced—knowing that any m 
n or slip-up would wreak havo 


“if,” such 


same tin 


detected by our intelligence 


vad and do and 


t 


' 
int nds. therefor r 
mount. Funds, therefor Also, improved communications — elec- 
) 4 raf ol . 
nsideration tronic equipment will be added to the 
ther country Army imventory 
., eee Manned Bomber Threat 1961. ti 
The improbability that all of thes In 61, the Army 
ditions would obtain is obvious Today the threat is from man: $1,524 million for all procurement, as com- 
® Question: Why has defense slashed the and will be until the Soviets pared to $1,388 million and $1,097 million 
B-70 program and decided to go ahead only int ntal missiles, and for 1960 and 1959 respectively. Of this 
numbers that t total, the Army's share of the “Ordnan 
® Answer: The Air Force program called fo er ndred almost simultas ind Vehicles’” procurement activity, in 
: ~ bs , " . Tz er —s waa 
the development of a Mach 3 heavy bomber ration syst hich the bulk of ground force moderniza 
of anv bomber att tion items other than missiles are included 
I 


plans to obligate 


vith two prototype planes? 


to be operational in 1965. Success of the sive | ming 
| ul " r n of SAC xpericnce an imcrease by 1961] to a 


program will depend on distinct advan 
in the state-of % art of manned ait That h vel well over 300 per cent of that of 1959 
involving new components, new metals raft ar I \n essential element of modernization 
ded re ontinued research and development 
The Army budget for FY 1961 ] 
| vorid if 1 ssary ver $1] billion for this purpose 
ver one-fourth of this amount is 
the Nike Zeus program, but 


forth. Many technically qualified peopk 

the program priced at $5.5 bilhor 
| | 

optimustic both in terms of cost anc 


I ught ome im 


significant support 


B.7 on n f iainder 


red hecan ’ ‘ ‘ pal ‘ vhole range of problems which must 

in maintaining a 1 n 
witaig et on eal ved in maintaining a modern Army 
nies] tea : The essence of this program is that it 
n vides for an orderly improvement of 


rmy’s capabilities, both conventi nal 
lear 
ITPOs ® Question: Can 
The advantage the B-70 wou n th i I rin the same Central Intelligence hgures, Se 
r a B58 n that tinne period I | t tarv Gate im savy the Soviet missile 
It is hard to belie gnifican intit threat has lessened (the “gap” narrowed 
Mach 3 bomber will ment in he general f ind someone else say it is the same as last 
more difficult targ \m nsider I ar or cven we 

of 1965 thar tion @ Answer: Last vear we had available t 


vou explain how, 


us 


( 
Modern Missiles. 196] » the National Intelligence Estimate which 
ed with the aircr | t f Da gave is the numbers of operationa 
we are not ’ apal ICBMs which the USSR could achieve or 
effort looking toward rol , roop + might achieve in various time periods 
state-of-the-art in manned These were calculated to cover either of 

two possibilities: one, that the Soviets 
would pursue a vigorous but orderly ICBM 
ind ti other, that they would 


} 
HISSLICS 


ntly the potentials of new 
ments are hard to forese 
iot think it wise to drop new deliver DI 1 program 

in the field of advanced pursue a highly a clerated or “crash” pro- 

raft s missile ' N prov gram 
\ vear has now passed. Additional infor- 
mation has been acquired and further refine- 
ment has been accomplished. Considering 
This w permit to work out the prob 1 f al] the available evidence, we beheve it 1s 
lem of ; ge airframe and propulsion sys tribution r ‘ now well established that the USSR is not 
tem at Mach 3 and the door will be kept initial procurem« } ngaged in a crash program for ICBM 


open to future consideration of the 


The 7 v1 therefore, be irried on highly mobile 
ws a research and development prototyp r-breathing 
not a I] weapons system development 


B-70 missile for defense o icld f t deve lopment 


as a weapons system low-flying aircraft If on ompares the current estimate 
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AUTOMATED FLIGHT FOR THE JET AGE Convair 
880, “new generation” jetliner, has precision Sperry 
SP-30 Flight Control specifically designed for high- 
speed commercial jets. System provides pictorial 
representation of flight progress, improved compass 
system, more accurate altitude, cruise, and landing 
approach controls than ever before. 


NEW DEPENDABILITY FOR BUSINESS AIRCRAFT 
is provided by new Sperry Automatic Pilot. Designed 
in “building blocks,” lightweight system provides 
control of one, two or three axes of flight, 
installed in any single or light twin-engine aircraft. 


is easily 


UNIVERSAL FLIGHT CONTROL is revolutionary 
Sperry development for all types of U.S. Army air- 
craft . . . a precision automatic pilot that is ‘‘pack- 
aged” to achieve exactly the desired degree of flight 
automation. Adapts readily to helicopters and fixed 
wing aircraft—including drones. 


REMOTE CONTROL FOR SUPERSONIC DRONES, and every other kind of flying vehicle, becomes 
a highly accurate science with Sperry’s Microwave Command Guidance system. Control con- 
Engineer “pilots” drone aircraft 
Flight path is traced auto 

artist-conception above) 


sole is mounted in a specially equipped air-transportable van 
as far as 400 miles on instruments, maintaining precision control 
matically on plotting board three-dimensionally in 
System provides realistic tests of nation’s air defenses 


(symbolized 


Precision Flying —With and Without Pilots 


New and sophisticated arts of flight control are playing important roles 
in our air defenses, and in commercial and private aviation 


ONE OF A SERIES 


THE STORY BEHIND THE STORY 


of Sperry Phoenix Company 


sance, and 


engineers 
any other engineering group in the world 
The 


Microwave Command Guidance system 


As aircraft and missile speeds increase 
and performance characteristics are 
sharpened, new demands are placed on 
the electronics of guidance and direction. 


drone 


can transmit vital data at fantastic speeds 
. can be airborne to surmount terrain 


B-52 jet 


bomber, products such as Gyrosyn® 


even such future feats as small military craft to the 


Sperry 
than 


airlifts to remote areas 


have 


more experience Compasses, automatic flight control sys 
tems, and navigation systems of all kinds 
“gear” of the Sperry-Air Force are today making major contributions to 
commercial and military aviation. Sperry 
Phoenix Company, Division of Sperry 


Rand Corporation, Phoenix, Arizona 


is easily sensitive enough 


For instance, to put a pilotless drone, 
flying at supersonic speeds 300 miles 
away, through a smooth 90° turn, calls 
for highly refined control. In this kind 
important to area defense 
flight pre-programming, 


of control 


tests, combat 


atomic cloud investigation, reconnais- 


problems... 
to land returning spacecraft accurately 

Applied to piloted aircraft, the same 
control capabilities have resulted in 
many advanced and reliable develop- 
ments. From the single-engine private 
plane to the Douglas DC-8, and from 


PEARY 





against the “crash” program--and in our dc 
fense planning we had to consider the least 
favorable contingency—it is clear that there 
has been a distinct lessening of the threat 
If one compares the estimate for this year 
against the orderly program estimated last 
year as one possibility—there is little change 
@ Question: Secretary Gates refuses to talk 
in terms of a ratio, such as the 3-1 numeri 
cal superiority some say the Russians will 
have over us in the next two vear. What 
is the correct ratio? 

@ Answer: The reason we shy away from 
such ratios is that they are meaningless and 
simply confusing. You can get almost any 
ratio you want, depending on your own 
ground rules 

In comparing intercontinental missiles, 
do you include Polaris? Do you include all 
the Polaris, or since only two-thirds of the 
submarines will normally be at sea at a 
given moment, do you include two-thirds of 
them? Or do you include onlv one-half 
because not all of them will be within tar 
gcting range at a given moment. Do vou 
include the Snark, an air-breathing inter 
ontinental missile? Do you include all the 
Atlases, or only those ready to be fired 
vithin a certain number of minutes? 

How do you count the Russian ICBM? 
Do you try to guess how many of theirs 
ire on the same degree of readiness, or do 
you count all of theirs on the assumption 
that you have to play it safe? 

Our ratio will depend on your decisions 
on all these and other matters 

Furthermore the numbers are misleading 
because factors that deal with time of 
warning, relative hardening, dispersal, mo 
bility, and most important, accuracy, must 
also be considered. If vou change any faetor 
in this formula you change the result 

As long as different peopl wish to prove 
different things, it will be impossible t 
igrce On Common ground rules and assump 
tions, and to derive a meaningful ratio 
®@ Question The Army has urged mor 
money for Nike Zeus, calling it our only 
defense against ballistic missiles. Why ar 

dragging our feet on it? 
@ Answer: We are acutely aware of th 
need for developing an effective anti-missile 
defense with all possible hast: The mo 
advanced of our efforts is Army's Nike Zeus 


‘ 


Nike Zeus Program 


This system, however, is still im the de 
clopment stage. It has some serious unre 
olved: technical problems. Also, each in 
‘tallation would protect only a very limited 
areca; the missile has a range of about 75 
naut. mi. This means that to give effective 
protection to the population of this country 
ve would have to have Nike Zeus installa 
tions in great numbers, at a_ tremendous 
Whether this ultimately makes sense 
will depend in part on how well it works 

We are going all-out in the research and 
development effort to solve the remaining 
problems and then to evaluate the resulting 
system. The thing we are not doing is go 
ing into production of the system at this 
time. As much as we would like an anti 
missile weapon, the Nike Zeus is simply 
not advanced sufficiently to be placed in 
production. This is the combined judg 
ment of most of the best military and sci 
entific advisers in the country 
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Positive Mechanically Locked Stem — 
Flush Fracture (No Stem Trimming) 


Strong Clinch 
Wide Grip Range 
Positive Hole Fill 


The Cherrylock* ‘‘2000”’ Series 
Locked Stem Rivet offers every 
feature desired in an aircraft 
blind rivet . . . proven high 
sheet clamp-up with no stem 
trimming (fractures flush on in- 
stallation), uniform head seat- 
ing, complete hole-fill, wide grip 
range, and positive mechani- 
cally locked stem. 

Fast, economical, easy in- 
stallation (with no stem trim- 
ming) is available with Cherry- 
lock rivets, using existing 
Cherry installation guns. You 
get better fastening at lower 
installed cost. 





One rivet can be used for 
several material thicknesses, re- 
ducing stock requirements and 
lowering costs. Positive hole- 
fill, even in oversized holes, sim- 
plifies preparation problems to 
further reduce installation 
costs. Available in: 


A-286 Stainless Steel— 
Monel— Aluminum 


For technical data on the 
new Cherrylock “‘2000” Series 
rivets, write Townsend Com- 
pany, Cherry Rivet Division, 
Box 2157-N, Santa Ana, Cal- 
ifornia. 


Patent Pending 


CHERRY RIVET DIVISION 
BP aa 


‘Townsend Company 


In Canada: Parmenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario 





THEY 
RELY 
ON 
RADIATION 


for quick data handling 
on rocket engine tests 


At Thiokol Chemical Corporation's Utoh 
Division, new solid fuels are being evalu- 
ated for the powerful rocket engines of 
tomorrow. And for the engineers who test 
them, accuracy and speed of dota acqui- 
sition are vital, The usval 1% error ond 
the usual delay in processing, weren't 
good enoygh. Thiokol wanted on-the-spot 


occuracy of 0.1%. They got it. 


Radiation designed and built the Pulse 
Code Modulation digital data acquisi- 
tion system which is doing this job todoy. 
It is one of the most advanced systems 
of its kind In the U. S., exceeding in re- 
liability and sensitivity Thiokol’s original 


specifications. 


RADIATION ’s exceptional capa- 
bilities are serving both industry and the 
Armed Forces in the field of digital data 
handling, low-level multiplexing, quick- 
look and precision detail plotting, tape- 
to-tape converters, and in many other 


applications of advanced electronics. 
If you would like to have our represen*- 
ative show you a film describing this sys- 
tem in detail, or have a copy of our 
latest Capabilities Report, write to Ra- 
diation Incorporated, Dept. AW2, Mel- 
bourne, Florida. Radiation’s plants are | a \ 
at Melbourne and Orlando. Florida; RADIATION 


Mountain View and Palo Alto, California. > INCORPORATEO 


SEE OUR DISPLAY AT NAECON, DAYTON, OHIO—BOOTHS 1 AND 2; 
ALSO AT AFCEA, WASHINGTON, D. C.—BOOTHS S-71 AND 72. 





SPACE TECHNOLOGY 
Mice Used in Preflight Radiation Tests 


of females. Very strong fields or fields 
steep strength gradients com- 
arrested the growth of the 





radiation from a cobalt 6! if 
different times over a three-d d= with 
after removal from the magn pletely 
pace pilots to strong magnetic fields A complicating factor is that pr animals. 
may raise their tolerance to nuclear and of death due to radiation | If exposed before puberty, mice 
Van Allen radiation belts, reduce their body weight is low. Exposure tolerate the strongest homogeneous 
food requirements and even lengthen — netic fields retarded growth of | magnetic fields without serious harm. 
their natural lives for multi-decade an average of one or tw Male mice placed in strong or steep 
missions outside the solar system, ac- Mortality percentage of th gradient fields seven weeks after pu- 
cording to clues found in research with group was from 9% to 30 berty died within 10 days. 
mice that of the untreated cont: Livers of those killed by steep gra- 
Whether these effects can be pro- Barnothy’s wife Madeleine dient fields were found to weigh only 
duced in man and without dangerous gaged in this research, report half as much as those of the controlled 


side effects remains to be proven, netic field treatment also inimals. 
Harold S. Alexander, human Pregnant females subjected to 2,500 


By Russell Hawkes 


Los Angeles—Preflight exposure of 


factors beneficial after exposure te 


engineer of North American Aviation 
Missile Division told the Institute of 
Environmental Engineers here 

a ry damage by strong mag 
netic helds is possible and deserves con 
sideration since such fields are likely 
to be present in space vehicles with ion 


Mice placed in a magnet 
hr. immediately after whol 
tion had a 50% lower m 
than those not given the p 
treatment. It may be pos 
this effect to save the liv 
accidentally exposed to rad 


Gauss bore healthy offspring which re- 
mained about 20% smaller than norinal 
throughout their life. Body temperature 
was 0.8C lower while in the magnetic 
field and for one month after removal. 
\t 3,100 Gauss, mice bore young which 
lived only a. few days. Embrvos were 


fields have als reabsorbed by the mother at 4,200 


cftect 


metabolism and bodily ce 


Magnet 


or photon motors or fusion reactors 
to have trange 


Alexander called for caution in sub 
jecting human beings to strong fields 


(,auss 
Alexander also cited work 
demonstrated that oxvhemoglobin con- 


- py 


which 
because long-term exposure of man has — mice Mice subjected to 
trength of about 4,200 Ga t tent of the 
food throughout th 25% after 
unexposed mice. If th f etic fields 
Alexander said, “One of the most 
Research into biomagnetic reduction of d requirement urprising effects of magnetic fields on 
ionizing radiation damage to the bod Retarded growtl nice was that of appearance. Photo- 
reported most completeh by Alexander tected i ung mice exp graphs by Barnothy of two animals 400 
was undertaken by Jeno M. Barnothy of The retardat days old (average life span is 370 days 
Evanston, Hl howed that the fur of the treated 
Barnothy 
cages to permanent magnetic fields of 
4400 Gauss at the center of the cage 
ind 4,000 Gauss at the edge of the 
the first senes, nine animals 

ge of 40 weeks were treated 

for a period of five weeks. In the second 
series, nine animals at the age of nine 
exposed for a — of 
exposure 


not been studied and extrapolation from blood rises from 5% to 
mice to men is not valid 14 20 min. exposure to mag- 
Alexander summarized results ob than 
many scientists in the field is produced in man 


; ] ‘ 
tained b 


) 
exposed mice in_ plasty 


weeks were 
four weeks. After two wecks o 
white blood cells had decreased by 28% 
in the first group of mice and by 48% 
in the second group. After removal 
from the field, the number of white 
cells rose to a maximum for most of 
the animals in about a week. The mean 
increase in white count of the first 
group of mice was 135% and that of 
the second group was 226% 

This effect on white cell count is 
opposite to that produced by ionizing 
radiation and occurs at a different time 
with respect to exposure. To determine 
if magnetic effects could be used as a 
radiation sickness preventive, Barnothy 
exposed eight mice of average weight 
to a 4,200 Gauss magnetic field for 14 
days. The mice were then exposed to 
57 Roentgens per minute of gamma 


CLOSED WASTE recycling system that has space crew applications has been developed by 
Dr. D. D. Chapman (left), Boeing Airplane Co. bioscientist, in cooperation with Univer- 
sity of Washington. Chapman and R. H. Berg tabulate flow information; system processes 


liquid into drinking water and algae for food and develops bacteria to break down w <‘>s. 
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Atlas 51-D Explodes at Cape Canaveral 


Atlas 51-D explosion on Pad 11 at Cape Canaveral, Fla., pat the pad out of commission 
until about June 1. Pad 13, damaged by a launch explosion on Mar. 10, also cannot be 
used until about June 1. These are two of four pads available for the Convair Atlas; the 
third and fourth, however, have been designated for Midas and Mercury space launches 
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Military Electronics Division 


BLUE\ SKY 


BLUEPRINT 


EXPERIENCE spanning 30 years in 
electronics, from blue sky to blueprint, 
from idea stage to production phase, 
gives Motorola a broad backlog 

of cost-conscious know-how. Its 
competitive commercial success and 

its Military Electronics Division 
performance have been integrated team 
achievements... because efficient 
research, development and production 
result from an accumulation of 
practical experience...seldom from 
accident and undisciplined experiment. 
Motorola’s experience is making 
successful assaults, too,on many new 
fronts in Solid State electronics. 


[hat’s why Motorola has performed key roles 
n research, development and production 
r such sophisticated military electronics as: 
* Military Communication Systems & Equipment 
ata Transmission, Processing & Display Programs 
ssile Systems, Electronics & Instrumentation 
Electronic Warfare & Countermeasures Programs 
Submarine Warfare Systems & Equipment 
* Applied Research & Development in Microelectronics 
* Advanced Radar & Sensor Developments 
lid State Developments in Materials & Devices 
* Navigation Systems & Equipment 
irveillance Systems 
For more detailed information, a comprehensive 
brochure will be mailed on request. 


M 
V 


As an experienced leader in military electronics, 
Motorola offers unusually fine opportunities 

) experienced technical personnel. 
Write to the office in the area of your choice. 





CHICAGO 51. ILLINOIS 

1450 NORTH CICERO AVENUE 
SCOTTSDALE, ARIZONA 

6201 EAST MCDOWELL ROAD 
RIVERSIDE, CALIFORNIA 
6330 INDIANA AVENUE 


Day or 
night... 
on station... 


‘ 
ee at sea, crews of U.S. military patrol gation systems of maximum accuracy and reliability 
aircraft are intent on preventing a surprise attack by These systems make use of periodic starlight informa 
enemy bombers. Critical to the success of this patrol tion...day or night...to correct for the gyro drift 
network is continuous knowledge of position and attitude. inherent in all pure inertial systems. 
For all missions of long flight times, Autonetics has Autonetics stellar-inertial subsystems now in test 


developed and produced stellar-monitored inertial navi- meet requirements for ASW, AEW and reconnaissance 


Stellar-Inertial navigation by Autonetics 4 


DOWNEY, CALIFORNIA 
A DIVISION OF NORTH AMERICAN AVIATION, INC. + REGIONAL OFFICES: WASHINGTON, D.C. AND DAYTON, OHIO 
INERTIAL NAVIGATION / ARMAMENT AND FLIGHT CONTROL / COMPUTERS AND DATA SYSTE/AS 














from copper and steel... 
from wire, strip, and bar stock...to... 9 


COMPLETE SERVO ASSEMBLIES 


We are not an assembly station. We are a manufacturer! 


Steel and copper come into our factory. Housings are turned and gears 
are hobbed from the solid stock. Laminations are stamped from 
strip steel. Copper is wound right off the reel. 


Every operation between raw stock and servo assembly is 
formed in our own plant, under our own supervision. And because 
we exercise this complete control over manufacture, we can honestly 
vouch for the quality and reliability of every motor, generator, syn- 
chro, and gear train carrying our name. 
Undivided responsibility isn’t a new idea by any means, but it is 
increasingly difficult to find in this age of overspecialization. If you’d SERVO ASSEMBLY Type 9 ne 


care to sample the benefits of this integrated approach, why not driving two Type 11 CT synchros through a slip 
call on us now? dutch and @ gear train having ratio of 1500 to 1. 


per- 


TRANSICOIL DIVISION WORCESTER + MONTGOMERY COUNTY ¢ PENNSYLVANIA. 


ig 
DAYSTROM ,incorrporateD 
a 








The application of binary 
data link transmission 

to large or small radio 
networks is made feasible 
by the Stromberg-Carlson 
Automatic Binary 

Data Link. 


The broad capabilities 
of the equipment include: 


¢ 5-character alphabetical 
address, providing 

over 11 million 

private addresses ; 


¢ automatic response to 
interrogation, 
which provides a 
5-character alphanumeric 
message useful for 
indicating any element 
of a status report such as 
altitude, heading, 
position. 
Tape readout in the 
airborne unit. 


Detailed 
information 
on request. 


STROMBERG -CARLSON 
- oivision or GENERAL DYNAMICS 


1400 N. GOODMAN STREET +« ROCHESTER 3, NEW YORK 
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Wing Changed on Armstrong Whitworth Seaslug 


Armstrong Whitworth Seaslug, ship-to-air missile being developed for Britain's Royal Navy, 


is 20 ft. long. Cruciform wings, previously installed in a rectangular shape (AW Mar. 9 


| 


1959, p. 261) have been cropped at the trailing edge, probably due to flight stress problems 


encountered with the previous wing. 


in plant nutrition and ar 
ent in quantity. A closed 
tem must be able to re- 
sodium from 
iste and convert it into tabk 


ind chlorine 
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Other 
l h i Hiic 
ompounds 
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components of human waste 
pigments and certain aro 
must be altered 
into forms usable by plants 

The broad leaf plants which seem 
most useful for food and as oxygen 
producers in a closed ecological system 
ire cabbage, lettuce, turnip, spinach and 
carrots thev have large leaf 
ireas for efficient photosynthesis and 
ire highly edible. Weightlessness is 
not expected to be a serious problem 
for broad leaf systems since their orien 
tation is mainly phototropic and chemo 
tropic. Algae will not suffer from 
weightlessness because they grow in a 
liquid medium However, it may prove 
dificult to aerate the culture and r 
over the algac-produced oxygen. 

Abrupt temperature changes are ad 
verse to plant growth. Wide fluctua 
tions can be tolerated if they ar 
gradual. Temperature must be synchro- 
nized with the light-dark cycle to which 
the plant is subjected. Prolonged con- 
tant temperatures can be damaging or 
even lethal 


because 
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rops. Temperature should 
65F during the dark period 
in illumination 
m necessary for 
f algac. Onc 
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the high temperature strain g1 
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Plant in 
illuminated either 
or a fluorescent-incandescent lar 
operating on the spac 
secondary power system. Solar 1 
must be filtered to eliminate th 
portion of the ultraviolet band 
infrared band. Intensity of solar 
tion must be reduced from ab 
000 ft.-candles to about 5,00 
candles. Lamp illumination fo 
in the closed ecological svstem i 
ising because of the ease with 
the emission spectrum of the lam; 
be controlled. The short light 
cycles of fluorescent lamps appea 
a satisfactory substitute for the 
cycles experienced by earthbound | 
Much research remains to b 
into fluorescent-incandescent syste 
plant responses are not complet 
derstood and the ratio of power 
to light output is unacceptably | 
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L_<sSEIScCO 


“I’m wearing a 
Seiscor TELEPATH 
two-way radio. It 
gives me command 
of the complete 


operation all the 


time —it can do 
the same for you!” 








WRITE TODAY 


SEISCOR, Box 1590, Tulsa, Oklahoma 


' Please send complete TELEPATH information. 


| NAME 
1 Company 
j AdoRESS 











STATE 











A DIVISION OF SEISMOGRAPH SERVICE CORPORATION 
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Techniques of water escape from Mercury man-in-space capsules are checked out at Pensacola, Fla., Naval Air Station by seven Mercury 
space pilots. Above, the pilot pushes extra parachute out of the way as he crawls toward opening. 


Navy Skin Divers Aid Project Mercury Pilots in 


rt a 


= ne. 


‘Sige 
sie 
in Ob 


Navy barge carrying technicians and rescue equipment stands by as the space pilot begins to free his life raft from the enpeull (left). 
In photo at right, the pilot is being aided by the Navy skin diver as his life raft floats nearby. 
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Navy skin diver helps position the capsule by means of a handling strap as the pilot emerges (left). This is considered the trickiest 
phase of escape. Note parachute floating away at right of photo. Capsule is being rotated by skin divers at right. 


H 
Water Escape System Tests 








Skin diver helps control capsule movement by the handling strap (left) as the moves away from the capsule toward his still 
uninflated life raft. At right, the Mercury capsule is hoisted aboard the barge; air | blunt end helps stabilize capsule. 
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the pb 250 





The design of the PB 250 enables it to be mounted 
as a systems component in 31/2 in. of a standard 
relay rack. 


SPECIFICATIONS 


TYPE 
Serial, binary, internal program 


COMMAND STRUCTURE 
Single address with index register 


NUMBER OF COMMANDS 
46 


OPERATION TIMES 
Add/subtract 
Multiply 276 microseconds (max.) 
Divide 252 microseconds (max.) 

252 microseconds (max.) 


12 microseconds 


Square root 


Average access 
time 540 microseconds 


Average access 
time to fast 
memory 96 microseconds 


Maximum 
operational 40,000 instructions per 
rate second 


WORD LENGTH 
21 bits plus sign 


MEMORY 
Type: 
Magnetostrictive delay lines 


Capacity: 

1,808 words (Up to 15,888 words internal 
storage at additional cost. 16,384 words 
external core memory also availiable.) 


INPUT-OUTPUT 
Standard: 
Automatic alphanumeric typewriter 
Paper tape punch and reader 
32 control outputs 
30 control inputs 
High-speed biock input-output 
(85 KC word rate) 
Optional: 
High-speed paper tape punch and reader 


Magnetic tape units (six maximum) 
employing |BM 700 series format 


Punched card equipment 
Analog-to-digital converters 
Digital-to-analog converters 


PHYSICAL DESCRIPTION 


30 in. high, 19 in. wide, 24 in. deep 
110 pounds 

Fully solid-state construction 
Completely modularized 


POWER REQUIREMENT 
115 volts, 60 cycles, at 100 watts 











ja general purpose, 


Completely Solid State 
Internally-Stored Program 


From Packard Bell Computer comes the first truly ‘second-genera- 
tion'’ medium-scale computer. The PB 250 is a general purpose 
digital computer that may be applied to an extremely broad range 
of scientific, industrial, and military problems. The PB 250 combines 
a large, expandable memory and a versatile command structure with 
a computing speed in the microsecond range. 


A FEW OUTSTANDING FEATURES 
OF THE PB 250 


MICROSECOND SPEED 
Computing speeds of the PB 250 rival those found only in expensive, 
large-scale systems. Addition and subtraction require 12 micro- 
seconds. Multiplication and division are variable length commands 
requiring 276 and 252 microseconds, maximum, respectively. All 
floating point operations require less than three milliseconds. 


EXPANDABLE MEMORY 
Minimum memory capacity of the PB 250 is 1,808 words, including 
one 16-word fast access line. The memory is economically expand- 
able to 15,888 words internally, plus 16,384 words of external 
core storage. 
VERSATILE COMMAND STRUCTURE 

The extensive command list of 46 instructions contains 14 data 
transfer commands, 8 arithmetic commands (including divide and 
square root), 14 logical and program transfer commands, and 10 
input-output commands. 


SIMPLE PROGRAMMING 
Programming simplicity is achieved by single-address instructions, 
command indexing, and automatic double precision operations. 
Symbolic programming routines are supplied at no extra cost with 
the PB 250. 
FLEXIBLE INPUT-OUTPUT SYSTEM 

The PB 250 is adaptable to a wider range of peripheral equipment 
than any computer in the low-priced field. This equipment includes 
high-speed tape readers and punches, magnetic tape units, card 
readers and punches, printers, analog-to-digital and digital-to-ana- 
log converters. Standard equipment includes an automatic type- 
writer, paper tape reader, and punch. 


EXCEPTIONAL RELIABILITY 
Maximum reliability is achieved through conservative solid-state 
design, a small component count (less than 350 transistors), and 
absence of moving parts. 
All memory operations are parity checked. 


SYSTEMS INTEGRATION 


Flexidle input-output design enables the PB 250 to be easily inte- 
grated into existing systems, either on- or off-line. 


The PB 250 may operate as a universal format-to-format converter. 














PACKARD BELL COMPUTER  prccan'sch cectrnic 


1905 ARMACOST AVENUE, LOS ANGELES 25, CALIFORNIA © GRANITE 8-4247 





Metrisite...is the only mM device available today 


provides a near-perfect combination of 
ideal transducer characteristics. The unusual properties 
of this remarkable new motion-sensing development are: 
extreme resolution... easily measures one 
ten-millionth of an inch; minute Eaetns force... absolute 
minimum bearing friction; negligible reactive force... a frac- 
tion of a milligram;true linearity...a proven accuracy of !/10%; 
high electrical output...up to 100 volts without amplifica- 
tion; wide range of shapes and sizes... from sub-miniature 
on up; exceptional ruggedness... can meet military shock 
and vibration tests. Now, many of _— 


the obstacles that have plagued 


control technology can be elimi- 

















nated. Write for Metrisite details. 
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SHOWN ABOVE IS THE LATEST IN THE FAMILY OF FUEL CONTROL DEVICES ENGINEERED 
AND MANUFACTURED BY SCHULZ TOOL AND MAN ACTURING CO. THIS UNIT, DESIGNED 
TO FUEL OR DEFUEL A MISSILE WITH LIQUID PROPI ANTS (UDMH OR IRFNA), HAS MET 
OR EXCEEDED THE COMPLEX REQUIREMENTS Of! PRIME CONTRACTOR. FUELING OR 
DEFUELING OPERATIONS AS WELL AS QUICK DISCONNECT ARE CONTROLLED REMOTELY. 
THIS DEMONSTRATES AGAIN THE CAPABILITY O HULZ TO MEET MISSILE INDUSTRY 
REQUIREMENTS IN THE CONTROL OF FUEL \ H HARDWARE...QUALIFIED! OUR 
EXPERIE NCE AND PEOPLE ARE AVAILABLE 1 SIST YOU. 


TOOL & MANUFACTURING CO. 


r=) SCHULZ 
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First jet-powered 
service to Chicago 


MRL IMES 


Lapital 7 originating son stops dai'y 


General Outdoor Non-Stop Advertising tells 
Twin-Cities how to get to Chicago Fast! 


When Capital Airlines launched its sive! Within a week after the new 


new T win-Cities travel route to Chi 
cago, every Twin-Citizen of Minne 
apolis-St. Paul knew it. They 
couldn’t turn a corner without see 
ing the news flashed across a 
General Outdoor panel—the first 
time outdoor has been part of Capi 
tal’s new route announcement team 
along with radio and newspaper 
Thanks to GOA impact 
story was really put across to two 
cities! The results? They’re impres- 


this 


flights were launched, load factors 
rated ‘a success.”’ And traffic kept 
right on growing. Capital gives a 
substantial part of the credit to its 
super-saturation showing on out- 
door—jet powered selling GOA- 


» Capital Airlines story is just 
another example proving that in 
one market or in many markets, 
General Outdoor Advertising is a 
primary medium. 


515 South Loomis Street, Chicago 7, Illinois 


Covers 1800 Leading Cities 


and Tow ns 


ee ee a 
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Lockheed Model 60 Type-Certificated 


By Richard Sweeney 


Marietta, Ga.—Lockheed-Azcarate 
LASA 60 single-engine light utility 
plane has been awarded an FAA normal 
category approved type certificate for 
one of the two versions in which it will 
be offered 
operate fi 


The plane was designed to 
ym short and unimproved ai 
strips at high altitudes and tempera 
tures, which make it suitable for Mex 
ico and other Latm American countris 
(AW Nov. 23, p. 3 
Operational pecihcation \ 
Gen 


} Cl idl 

Juan Azcarate, Mexican 
viation pioncer ind director-general 
ckheed-Azcarate SA. the firm which 
it San Lu Potosi, 20 ! orth of 


down by 


; 


} 1} 
+} 
I 


sued for 
hi hy 


7 
rate conhgut 
| use a Continent 


} 


fu 


ell ibove 
Using the 
plane has a ¢ > mph 
OO ft. altitude. Effect f the uper 
which is controlled automat 


in the aircraft 


rging 
climb rates 
1, 800 fpm. at 12 
keoff gross weight 
| takeoff distance 
1.045 ft. while 


takeoff run 


show ; 


000 ft. At normal ta 


930 fpm. at sea leve 
rf ; lb.. sea le 


ve 


ft shetty 


0-ft. altitude, the 


il] metal 
mstruction, with a 
wing which has an aspect ratio of 7.3¢ 
manually controlled 
tricvele gear ha 


cin Monocogu 
single-strut high 


ind incorporate 
Fowler flaps. Fixed 
the two main struts made of tapered 
steel tubes which are swept back 45 
deg. from the fuselage attach 
and are individually pivoted on rubber 
snubbed trunnion plates. Steerable nos 
gear also is swept back, at the fork, for 
impact absorption. Plane also will b 
offered with floats or skis 
Cabin design provides for a 
configuration which is readily 
ible to the cargo or acrial ambulance 
mission. Regular passenger door is used 
on left side, while on the right a 4.5 ft 
wide used to accommodate 


points 


sIX-pDha 


convert 


door is 
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Lockheed Model 60 Design Data 


Performance: 
Takeoff weight normal 
Takeoff weight alternate CAR Part 8 
Takeoff distance over 50 ft. sea leve 
Takeoff distance over 50 ff. 7,000 ff 
Rate of climb/sea level 
Rate of climb / 10,000 ft 
Service ceiling standard day 
Maximum speed sea level 
Maximum speed 10,000 ft 
Maximum speed / 15,000 ft 
Range with reserves 
Landing weight normal 
Lending distance from 50 ft 


Stalling speed 


(Above data based on 260 hp. TS-IC 
Ib. takeoff weight. 


is a new powerplant now in the pr 


Dimensions 
Outside 

Wing spon 

Wing area 

Flap cree 

Aileron area 

Total height 

Height to trailing edge (wing 

Airplane length 

Tread 

Wheel base 

Propeller diameter 

Propeller ground clearance 

Inside: cabin useful volume 

Cabin length 

Meximum height cabin 
Maximum width cabin 
Spacing six seats 
Cargo door (right side) 
Passenger door (left side) 


Characteristics 
Weight empty 
Useful load normal 
Includes 60 gal. fuel ( 6 360 
Includes pilot 170 
Includes trapped fuel, oil, et 30 
Payload normal 938 Ib. 
Gross takeoff weight normal (CAR Part 3) 
Gross takeoff weight CAR Part 8 (Alternative) 


Powerplant and Propeller: 
Engine: 


3,532 Ib. 
3,752 Ib. 
1,045 ff. 
1,350 ff. 
930 fpm. 
820 fpm. 
23,100 ft. 
150 mph. 
165 mph. 
167 mph. 
550 mi. 
3,232 Ib. 
1,045 ff. 
53 mph. 


470 turbo-supercharged Continental engine at 3,532 
The TS-10-470 Continental fuel injection turbo-supercharged engine 
ss of being certificated.) 


39 . 43 
210 = sq. 
40 sq. 
23.5 sq. ft. 
10 f. 8 in. (tail) 
6.7 
28 ff. 1 
9. 4 in. 
9 
2 


in. 


in. 


6 ff. 
7 ft. 
1 ff. 8 in. 
120 cu. ff. 
11 f. 10 in. (firewall to aff bulkhead) 
4. Zin. 
4 ft. 
2. 4 in. 
4. 7'\2 in. W x 3. 6 in. H (inside) 
2 ff. 1'4 in. W x 3 ff. 6 in. H (inside) 


in. 


2,024 Ib. 
1,508 Ib. 


3,532 Ib. 
3,752 Ib. 


Continental TS-10-470 fuel injection, turbo-supercharged—-260 hp. (100/130 oct.) 


Alternative: 
Continental 10-470 fuel injection 
250 hp. (91/96) 
260 hp. (100/130) 
Propeller: 
McCauley, controliable-pitch, all-metal 














unloading. 





~~ bulky cargo loading and 
| Both doors are 3.5 ft. high 
Cabin contains 120 cu. ft. of space, is 
11 ft. 10 in. long, 4 ft. 3 in. high and 
+ ft. wide. Floor is stressed for concen- 
trated loads from carge, and seats can 
be stowed and carried aboard while 
plane is performing alternate missions. 
First production model of the LASA 
60 is due to roll off the San Luis Potosi 





production line in October. During 
prototvpe construction, 10 Mexican 
engineering and technical people par- 
ticipated in the program in Georgia to 
form the nucleus for production super- 
vision in San Luis Potosi 

Under terms of the contract between 
Lockheed-Azcarate SA and Lockheed 
Aircraft Corp.’s Georgia Division, two 
certificated prototype iirplanes will be 
delivered to LASA, along with a manu- 
facturing package which includes fac 
specihica- 
ill factory 
master 
plan. 


torv lavout and 
tions for the Mexican plant 
tooling and procedures plu: 
cheduling and manufacturing 
Plane’s design is such that fabrication 


equipment 





j 





can be done with minimum skilled la- 


THREE-VIEW of LASA 60 shows single-strut high wing which has an aspect ratio of 7.36 we 


and incorporates manually-controlled Fowler flaps. Fixed tricycle gear has two main struts 
made of tapered steel tubes which are swept back 45 deg. from fuselage attach points and 
are individually pivoted on rubber-snubbed trunnion plates. Steerable nose gear is also 
Aircraft is of all metal, semi-monocoque 
construction. Cabin contains 120 cu. ft. of space, is 11 ft. 10 in. long, 4 ft. 3 in. high and 
4 ft. wide. Design provides for a six-place configuration which is readily convertible to cargo 


Swept back, at the fork, for impact absorption. 


or aerial ambulance mission. 


Why it pays you to specify 
Bendix QWL Electrical Connectors for use with Multi-conductor Cable 


For use with multi-conductor cable on missile launching, 
ground radar, and other equipment, the Bendix* QWL 
Electrical Connector meets the highest standards of design 
and performance. 


A heavy-duty waterproof power and control connector, the 
QWL Series provides outstanding features: e The strength 
of machined bar stock aluminum with shock resistance and 
pressurization of resilient inserts. e The fast mating and 
disconnecting of a modified double stub thread. e The 
resistance to loosening under vibration provided by special 
tapered cross-section thread design. (Easily hand cleaned 
when contaminated with mud or sand e The outstanding 
resistance to corrosion and abrasion of an aluminum surface 
with the case hardening effect of Alumilite 225 anodic 
finish. e The firm anchoring of cable and effective water- 
proofing provided by the cable-compressing gland used 
within the cable accessory. e The watertight connector 
assembly assured by neoprene sealing gaskets. e The addi- 


96 


Original preliminary LASA 60 design 
was done by Lockheed’s California Di- 
vision at Burbank, although the project 
later was transferred to the Georgia 
Division 


Lockheed-Azcarate 1 of a 





tional cable locking produced by a cable accessory designed 
to accommodate a Kellems stainless steel wire strain relief 
grip. ¢ Prevention of inadvertent loosening insured by a 
left-hand accessory thread. e The high current capacity 
and low voltage drop of high-grade copper alloy contacts. 
Contact sizes 16 and 12 are closed entry design. 

These are a few of the reasons it will pay you to specify the 
Bendix QWL electrical connector for the job that requires 
exceptional performance over long periods of time. *rraoemanx 
Export Sales and Service: Bendix international Division, 205 E. 42nd St., New York 17, N.Y. 
Canadian Affiliate: Aviation Electric Utd., 200 Laurentien Bivd.. Montreal 9, Quebec 
Burbank, Collif Orlando, Florida; Chicago, Il.; Teaneck, 
Seattle, Washington Washington, D. C 


"Bendy 
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Factory Branch Offices 
New Jersey Do 35 Tex 3) 


Scintilla Division 


Sidney, New York 





THIS IS TIROS... 


Another Way 

RCA Serves Science 
Through 
Electronics 


i ae ee on 2 } 
> hb . 


ER 


AY. 


Experimental Weather Observer 


This is TIROS—the world’s most advanced television-equipped 
earth satellite. In one giant step it has extended man’s powers 
of continued observation 400 miles into space. The pictures of 
cloud cover and wind patterns it is now sending down are a 
major contribution to the science of meteorology—bringing 
ever closer the day of improved, long-range weather analysis 
and forecasting. 

The entire TIROS satellite, its component systems and asso- 
ciated ground equipments were developed and built by RCA’s 
Astro-Electronic Products Division for the National Aero- 
nautic and Space Administration under the technical direction 
of the U. S. Army Signal Research and Development Labora- 
tory. Included in the satellite are two TV cameras equipped 
with shutters so they can take still pictures, tape recorders to 


store the pictu 


mitters, comma 


control, radio 


ous auxiliary dé 


supplied by st 


solar cells whic! 
Significant as 
satellites and space 


will grow out ¢ 
tronics, satellit 
that made Pr 


draw on this ur 


in touch with t 


Products Division 


out of ground station range, TV trans- 


| receivers and timing clocks for function 


yns and telemetry equipment, and numer- 

es to control satellite dynamics. Power is 
batteries recharged by an array of 9200 
nvert the sun’s energy into electricity. 


is, TIROS is a beginning, not an end. Future 


probes will be far more complex. Yet they 


e experience and capabilities in space elec- 


namics and structural loading techniques 
TIROS a reality. To find out how you can 


ie research and development capability, get 
Marketing Manager, RCA Astro-Electronic 


Princeton, N. J. 


RADIO CORPORATION OF AMERICA 


Astro-Electronic Products Division 


Ground-bused equipment and data processing techniques—a 


Princeton, N.J. | ra) 


nother AEP capability. 
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WITH A HIGH IQ 


With new Hamilton Standard flight control—combining autopilot, amplifier- 


coupler in one package—Sikorsky $-61 cruises, climbs and hovers “hands off” 


An advanced flight control, designed and built by 
Hamilton Standard in cooperation with Sikorsky Air- 
craft, helps make the S-61 the “brightest” helicopter 
flying today. It is the first helicopter flight control to 
combine an autopilot and amplifier-coupler in one 
package, and gives the S-61 completely automatic 
control, for any pre-set flight mode, plus automatic 
stabilization for all flight regimes—yaw, pitch, roll, 
or collective 

The unit itself is fully transistorized; employs re- 
dundant circuitry for reliability and has separate 
plug-in modules. Compact and lightweight, this new 
control is typical of the sound design and engineering 
that Hamilton Standard is applying to a variety of 
projects in the flight control field 


ADAPTIVE FLIGHT CONTROLS for re-entry bodies, 
space-probes and -gliders are now in advanced stages 
of study at Hamilton Standard. This program in- 
volves the development of a self-adaptive system 
that will not only compensate for aerodynamic 
changes, but will also compensate for failure of its 


own components 


MISSILE FLIGHT CONTROL. Hamilton Standard 
has also creat new concept in digital flight con- 
trol and guida stems for advanced missiles. This 
system offer unt reductions in weight and 


component 


FLIGHT CONTROL is just one of the many areas 
of electronic: hich Hamilton Standard is working 
today. The ; experience also includes in- 
strumentat trical control, and static power 
ictivities, plus the technologies 
developed lucing electronic controls for en- 
vironmental tioning systems, starters, turbine 
ntrols, propellers, and ground sup- 
tablish Hamilton Standard as a 
» of widely diversified electronics 


conversion I 


and rocket { 
port equip! 
dep« ndable 
c apabilities. 


FOR COMPLETE INFORMATION on how Hamilton 
Standard Elect can go to work for you, phone 
or write: Ha Standard Electronics Department, 
50 Main St., | Brook, Connecticut. 


stabilization and flight control system 


— “CEREBELLUM” “ on le ) cha unit, designed and built by Hamilton 


Standard. it hos seporote plug-in modules which are 


the four major channels 


meter sensors, and sonar coupler signals. Error 


The control tokes inputs 


ompletely interchangeable in any of 
from pilot command settings, flight para- 
signals for yaw, pitch, roll, and collective 


pitch are computed and amplified to drive the craft's hydraulic flight-control actuators. 


MIL 
sea 


HAMILTON 


STANDARD 


DIVISION OF UNITED AIRCRAFT CORPORATION 


WINDSOR LOCKS, CONNECTICUT 


SOME OF THE MANY FIELDS OF GROWTH AT HAMILTON STANDARD 


GROUND SUPPORT EQUIPMENT. Hamilton: 
Standard is presently producing a wide 


ENVIRONMENTAL CONDITIONING SYSTEMS ENGINE CONTROLS for over 20,000 oir 


for space vehicles and such odvonced air- 
croft as the 8-58, 880, B-70 are important 
aspects of Hamilton Standard diversification. 


craft gas turbines have been produced by 
Hamilton Standard. The company's latest con- 
trol work involves advonced rocket engines 


range of GSE for both missiles and air- 
craft—from special tools to complete systems. 





ASE 
WIDE-VISIBILITY windshield and novel tricvcle gear of Lockheed-Azcarate Model 60 
the six-place utility aircraft, already certificated by FAA, was built by 


ot 


ire seen in above flight photo. Prototype of 
Lockheed s (,corgia Divisi 


it the new San Luis Potosi factory Lockheed-Azcarate in Mexico, and in Italy by 


n Production versions will be built 
Acronautica Macchi. 
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14th rancl the Hou ‘ 
DOT , Cl ( \. Sereno I eter- 
iInnouNcs The firm han- 
» 25,000 iter f 








bifth-seat kit for in 


+ ; $ +. a ee ; gag 7 
200 4 xx ‘ 











partment if 
4 iC ) ‘ nd 1s 
ATUTE MILE t 


CHARTS show effect of 260-hp 
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controlled supercharger, aircraft climbs at 930 fpm. at sea level. Sea level takeoff distance mpartmen 
over 50-ft. obstacle is 1,045 ft. at normal gross weight of 3,532 Ib. 


Continental turbo-supercharged fuel injection engine 
which gives LASA 60 a top speed of 165 mph. at 10,000 ft. altitude 


lb. and pr 
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ESIGNIBR 


noon RESISTANCE 


A 5000° flame has not penetrated a one-quarter- 
inch piece of CDF’s new Dilecto RD-105 laminate 
after ten minutes. The same thickness of cold- 
rolied steel is pierced in less than forty seconds. 


structural iterials and electrical insulations. 
Vulcanized fibre, silicone rubber, mica, Teflon*, and 
thermosett moldings are also supplied by CDF. 


Molded from graphite fabric impregnated with a 
heat (ablation)-resistant phenolic resin, new CDF 
grades RD-105 and RD-115 are being evaluated in 


CDF can provide both quality and true economy 
in selecting plastic materials best suited to your 
Dilecto laminates are only one family of products needs. Refer to SWEETS PD file or write to us for 


solid propellant rocket motors. 


from industry's largest selection of non-metallic General | r 60 
*DuPont trademark 


CONTINENTAL-DIAMOND FIBRE 


® A SUBSIDIARY OF THE -Afm4/- COMPANY «NEWARK 19 DEL. 


nt Easily fabricated paper-base, punching 


Dimensionally stable, light weig 
rade Dilecto precision switch insulators 


Moisture resistant and low cost Dilecto cams 
ant Dilecto ball bearing retainer ring £ 


automatic washer and dryer controls 
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HYPERSONIC WIND TUNNEL 


One of the latest research facilities at 
the Jet Propulsion Laboratory is the re- 
cently completed, continuous-flow hyper- 
sonic wind tunnel. Developed by the Lab, 
this new tunnel generates air speeds up 
to ten times the speed of sound. Its 21- 
inch square test section provides accom- 
modation for models up to four feet long 
thus permitting increased 
mentation. This test 
Mach 10 with a 


flow broadens JPL capabilities in the _ thc 
important area of fluid dynami 
To minimize structural deflections due 
to temperature changes and thus the 
time required to reach equilibrium 
ditions, the entire tunnel structur 


researc indi 


desigr 


water cooled and housed in an air 
ditioned Any Mach nur 
and ten car 
flexible 


nozzle plates that are positioned to a 


building 


model instru between fi 


section at 


continuous uniform air 


ve be { 


large set by means of stainless 
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Professional placement report 
for Electronics Engineers 


How the continuous need 


to improve the nation’s 


space surveillance 
capabilities opens 
avenues for new 


engineering careers 


ntinuous need we are talking about at Gen- 
ctric refers to the fact that future-generation 

satellites and deep space probes will re- 
efined or entirely new detection techniques, 


many that have not yet been conceived. 


example, it is anticipated that for every 
al discipline now utilized in the detection 
least one more must be found to apply 


the next 10-year period. 


this in mind, General Electric is increasing 
nics engineering staff now working on 
missile, satellite and deep-space-probe 
systems. Keeping pace with this expan- 
Company added a new building last year. 


ther will be ready for occupancy in a few 


ues to this trend were obvious in General 
well known “Golfball Study,” published 
irs ago. This study compared the problem of 
letection to that of locating a golfball 200 
way, using the most advanced techniques 
in 1954. The problem no longer has such 
ns, thanks to the creative imagination of 
General Electric engineering, scientific. 
nical personnel responsible for designing 
eloping the unique surveillance sub-system 
Ballistic Missiles Early Warning System 


IEWS) which is receiving headline attention 


Find out more about these creative and self- 
expressive opportunities now open to qualified 
personnel in one of the most vital technologies 
of the space age. 
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RADAR ne SYSTEMS sai arvana capable 


Immediate openings  ceivive ant divesing the design of long-range ted 


Desirabk experience includes 3 to 10 years in at lea 
the following: radar systems design, antenna systems, Rh 


af 


jot 


for qualified aansncee eagga racange I ie mee + ag be op data 


processing systems 


fessional requirements of the rb 


electronics ADVANCED SYSTEMS ENGINEERS capab! 


defense and space letect 
tracking. Also the 


of optimum 


engineers ‘mn 


required is an 

the development ol 
phenomena. Expe 
plus a combing 
experience 

tion systems 
phase of syster 
evaluate and 


systems is essential 


FIELD OPERATIONS mheringenr f 

to be deployed at ul 

BMEWS type. Systems 

who have the al 

chee yut, and inte 
high-powered 


data proce 


s required 


ADDRESS YOUR INQUIRY IN CONFIDENCE TO: 

MR. JOSEPH WOOL, PROFESSIONAL PLACEMENT, DEPT. T-1 
MISSILE DETECTION SYSTEMS SECTION 

HEAVY MILITARY ELECTRONICS DEPARTMENT 

GENERAL ELECTRIC COMPANY 

COURT STREET, SYRACUSE, NEW YORK 


, ’ 
Qualified applicants will be invited to visit us in Svracuse at 


> < 
Company expense Rel ifior iSsistance wil he pl 
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HEART of Federal Aviation Agency’s new semiautomatic traffic control data processing system is this Librascope digital computer, one of 
four on order, which now is undergoing initial tests at FAA's National Aviation Facilities Experimental Center in Atlantic City. 


FAA Checks Automated ‘Traffic Controls 


By Philip J. Klass fully transistorized, will ulate each aircraft’s estimated time of 
llowing functions in th irrival over every check point along t! 
re flight plans. / ute and initiate signals to print 
Tair igned, the mputer can st new or revised flight progress strips f 
now undergoing shake 100 flight. .plans ich trafic controller as he requires it 
the Federal Aviation © Compute check point ETA [he computer can process up to 440 
nal Aviation Facili- led flight plans, the comput flight plans per hour and print up t 
i) Center (NAFEC 


ements of the data pro 


‘ 


Atlantic City, N. J.—Firs lig ¢ Sto 
. f 


iter developed specificalls 





umed at semiautom 
will he delivered 

months By mid 
will start debugging the 
cts of its computer tr iffic 
taming and by carly next 
xpects to begin initial full- 
ts on real-time traffic control 





computer now under test is the 
to be delivered It was 
by Librascope, a division of 
Precision, Inc for a_ sister 
Gencral Precision Laboratory, 
prime contractor to the FAA 
new data processing svstem. 
new data processing system is 
| to relieve human traffic con- 
of much of the routine clerical 
okkeeping operations, freeing 
1 important decision-making CLOSEUP of Librascope computer 
n Each drum has a capacity of 16,000 eight character words, thus providing a total maximum 
Librascope computer, which is capacity of 256,000 words. 
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For airborne equipment 


Tapco analog components have been proved in various classified 
aircraft and missile applications. The Tapco line includes: 


e Position Servos e Tracking Computers 
e Velocity Servos e Data Conversion Units 
e Miniaturized Servo Amplifiers ¢ Arithmetic Computers 


Transistorized 
Servo Amplifier 


PERFORMANCE DATA: TRANSISTORIZED EIGHT-SPEED 
SERVO (lllustrated at left)—Speed Range: From | to 2.5 rpm 
Speed Tolerance: +0.2% over temperature range of 50°F to 
85°F. Angular Vibration Tolerance: 5 x 10-5 radians double 
amplitude. Acceleration: Zero to maximum speed within 0.2 
seconds. Transition time: Speed change time within 0.1 
seconds. Torque Output: i00 oz. in. with 15 watts input. Higher 
torque available with increased power consumption. Power 
Requirements: | 0.0 watts steady rate. 18 watts peak during accel 
eration or speed change. PHYSICAL DATA-—Size: 10%” x 7%” 
x 812”. Weight: 5'4 Ibs 


For ground support equipment 


All Tapco GSE analog computer components use MIL-approved 


parts for highest reliability. Modular construction of these com 
ponents allows compact assembly on chassis. The Tapco line 
includes: DC Operational Amplifiers, Servo Amplifiers, Buffer 
Amplifiers, Electronic Modulators, Position and Rate Servos 
Vector Servos, Aircraft Dynamic Simulator, Coordinate Convert 
ers, Special Multipliers and Dividers, Ballistic Computer 


PERFORMANCE DATA: DC OPERATIONAL AMPLIFIER— 
Gain: 10° open loop at 0.01 cps. Drift: Less than 100 micro-volts 
Linearity: +.1% of input voltage. Input Power: 25 watts. Out- 
put Voltage: +85 V DC—S0K Load, +40 V DC—8K Load 
Noise: Less than 100 micro-volts. PHYSICAL DATA-—Size: 4” 
x 8%” x 242". Weight: 9 oz 

PERFORMANCE DATA: AC SERVO AMPLIFIER —Gain: 
Open loop 60,000. Gain: With external feedback 10,000. Input 
Impedance: Greater than | megohm. Frequency Response: To 
40 cycles. Input Power: Approx. 40 watts. Output Power: Approx. 
6 watts. High Impedance Servo Motor Output. PHYSICAL 
DATA: Size: 5” x 7” x 3%”. Weight: |1 oz 


5. TAPCO GROUP 
For further information, write on your 


company letterhvad indicating your TRW Thompson Ramo Wooldridge Inc. 


specific product interest 
DEPT. AW-460 «+ CLEVELAND 17, OHIO 


DESIGNERS AND MANUFACTURERS FOR THE AIRCRAFT, MISSILE AND SPACE, ORDNANCE, ELECTRONIC AND NUCLEAR INDUSTRIES 
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1,600 progress strips per hour. 
® Conflict detection. The computer 
will analyze each flight plan when filed, 
1 as subsequently revised, for possible 
conflict with other aircraft flight plans 
ilready on file and automatically alert 
the traffic controller, displaying the po- 
tential conflict situation if desired 
¢ Arrival-departure sequencing. The 
omputer will determine optimum se- 
quence’ of arrival for inbound aircraft, "> TURBINE PROPULSION 
it rates up to 90 aircraft per hour, and aia 
imultancously, monitor departure of : a9 Fe, etter, 
uut-going aircraft at the same rate > 
The FAA/GPL decision to retain the 
ise of flight progress strips was based 
m the desire to permit an evolutionary 
transition from present manual traffic 
control techniques and to assure con 
tinuity of trafic control functions in | SOLID FUEL— 
the event the data processing system RAMJET 
hould break down ners PROPULSION 
The Librascope data processor in ' 
orporates many techniques intended eee K: R \ 
to prevent errors in the a sation) proc oe _ ; : Se Se a rc 
ssing of trafic control data. These | on : 
include . DD ; | p t 
© Duplicate storage of flight plans to x = eve Oo mM e n 
prevent loss of flight plan information : ‘ ‘ 
ind to provide a_ cross-reference for Noy be > . ] d t 
caida diel ‘ ro uc lon 
¢ Duplicate arithmetic unit simulta 
neously performs each calculation twice, 





ompares the result to be ure the 
ire identical 
e Parity check is performed on cach erg 
word” to be sure there has been no 
loss of pulses, causing an er 
© Marginal checking of data processor : ‘ , 
circuits 1s pt rformed at regular inter @ Continer a1 AVIGNON & Engineering Corp. Is exceptionally 
ls to permit detection of those whos« well qualified, both by experience and by facilities, for work 
erformance has deteriorated before on the wea; ystems of tomorrow. Our background 
the degradation reaches a point which embraces not y a half-century of internal combustion 
vould cause failure engine experic but also years of pioneering in gas turbine 

Flight plans can be entered into the engine deve t, and more than a decade in the field 
lata processor by the trafhe controllers of solid fuels for ramjet propulsion of missiles and target 
ising special keyboard units or by tele- drones . tinental is staffed and equipped for a wide 
type ye = tram contro! range of ass ts, military and commercial. The Detroit 
enters, SAGE air defense computers, Division Research and Development Department is supported 
i airline dispatchers. The controller's ; roe . 

! by our mods e-minute Component Testing Laboratory 
keyboard unit automatically arranges ee : é 
ce. iniiaeenahien, Anlien iden vienna complete with environmental facilities located at Toledo. The 
quired by the data processor. Accessor Toledo Product vision now producing various turbine 
inits will check teletype messages for engines in volume apable of supporting diversified pro- 
orrect content and format before enter grams ... The CAE record of achievement is one of which 
ing them into the data processor many a larger company might be proud. Inquiries are invited 

Because flight plan data from other from those having propulsion problems, on the ground, on 


traffic control centers, SAGE computers the water 
or airline dispatchers comes in by tele 
type at a slower rate than the computer 
in accept, and because the computer 
in spew out its calculated information 
it a faster rate than it can be handled 
by teletype lines and by print-punch 
units, a buffer storage is used to trans CONTINENTAL AVIATION & ENGINEERING CORPORATION 
fer data between computer and input 
output devices at their own data speeds 

Slow-rate incoming data is stored in 
the buffer drum from which it subse- 


quently is transferred into the computer suaessinnt 
at the latter’s high data rate. Similarly, OF SEE MOTORS CORPORATION 


GROUND SUPPORT 


GENERAL OFFICES AND RESEARCH AND DEVELOPMENT DEPARTMENTS AT 12700 
KERCHEVAL AVENUE, DETROIT 15, MICHIGAN . . . PRODUCTION DIVISION AND FIELD 
SUPPORT, 1330 LASKEY ROAD, TOLEDO, OHIO. 
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ANTI-SUBMARINE WARFARE. Nearly all types of Navy 
ASW aircraft... helicopters... seaplanes... 
hunter-killer aircraft... blimps...are equipped with 
Ryan CW doppler radar systems which offer excel- 

ww lent and proven performance in many applications. 


PINPOINTING MILITARY MISSIONS. Ryan CW electronic 
systems give new precision to navigation, bombing, 
photo-mapping, mine-laying and airborne-early- 
warning missions of the Navy and low-level, recon- 

Ww naissance and troop-carrying missions of the Army. 











Electronic Developments 
at Ryan Point to 

New Horizons for 

the Space Age 


‘ 


? eee 


ee AGE electronic guidan ystems can leave nothing to 
chance. In delicate maneuvers like space vehicle landings and 
vehicle-satellite rendezvous, near-absolute precision is vital. 
Within a few years ...or perha; ven months... revolutionary 
new techniques and adaptatior f existing techniques will be 
needed. Ryan Electronics is ready to help meet this need. 

Ryan is the world leader in the design and manufacture of 
today’s most advanced proven aerial navigation technique: CW 
(continuous wave) doppler r: Ryanav* doppler systems 
are in use in many of our nati most modern aircraft. 

To serve America’s expanding need for electronics, Ryan has 
doubled and redoubled its staff of electronics engineers and tech- 
nicians and greatly expanded its modern research and produc- 
tion facilities since 1957. This is growth based on achievement. 

This is Ryan Electronics. 


*Trademark 


JET AGE NAVIGATION. Widely 

used in large jet bombers, 

Ryan continuous wave dop- 

pler automatic navigation 

systems have now been tai- 

lored for use in small fighter 

and light attack aircraft. 

Now complete navigational 

capability, without wind- My ADVANCED 1FF. Ryan Electronics is Me spact NAVIGATION. Guiding astro- 
induced error or reliance up- designing advanced, lightweight nauts through space, orienting 
on information from ground IFF (Identification, Friend/Foe) space platforms, making “soft” 
stations, is possible for com- radar systems for military air- 

pact combat aircraft such as craft. These embody the latest the problems of the future being 
the Douglas A4D Skyhawk. electronic packaging techniques solved today at Ryan Electronics. 


Ryan's rapid growth in electronics is creating new opportunities for engineers 


RYAN ELECTRONICS 





THEY DEPEND ON CAT DIESEL POWER 10 
KEEP AIR FORCE ATLAS MISSILE ON TARGET 





BY CATERPILLAR 


Calibration of the delicate electronic system of 
an Atlas missile requires a portable power source 


with unusually accurate control of voltage. 


Down-range tracking stations need a power 
supply that can be depended upon in any emer- 
gency. 

Both requirements are met by Caterpillar 
Diesel Electric Sets. Caterpillar Diesel Engines 
in these sets are extremely efficient 4-cycle en- 
gines which operate on any fuel from JP-4 
through No. 2 furnace oil. They start easily, 
pick up load quickly and can be maintained and 
operated by unskilled personnel. Parts—and 


service—are available all over the Free World. 


These are some of the reasons why you will 
see so many Caterpillar Electric Sets used for 
primary and standby power at our missile bases 
and other military establishments. They are 
used to supply power for testing, for starting jet 
engines, for radar warning systems, for lighting, 


heating and other base living facilities. 


Free booklet. Get the full story on the advan- 
tages of Caterpillar Diesel Electric Sets. Write 
ne a Oe é ; a : At Edwards Air Force Base in California, power for testing the 
to Engine Division, Cater pillar Iractor Co., precision electronic control circuits of the Atlas missile is supplied 
Peoria. Illinois, U.S. A. by two Cat D375 Diese! Electric Sets. They meet the triple re- 

quirement of portability, dependability and accurate control. 


JET ASSIST. Caterpillar Portable Elec- ALONE. Without benefit of people to look ENDURANCE. At Air Force Bases in the 
tric Sets supply dependable power for after them, Cat Electric Sets furnish power Atlantic, Cat Electric Sets have run over 
starting jet engines and for calibrating for gap filler sites in our aircraft warning 20,000 hours without overhaul, while 
control systems. system. They are used at larger bases, too. supplying 68,000 kwh a month. 











TECHNICIAN checks out portion of Librascope computer which is undergoing shak« 


tests at National Aviation Facilities Experimental Center (NAFEC) 


omputer output goes into the buffer 
lrum at a fast rate and then feeds out 
t a slower rate compatible with tel 
ype and print-punch unit speeds 

he buffer drum, which rotate i 
10 data storag 
bands cach with a 120-word capacit 
Three of these bands are allocated t 


i] rf letyp data while the 


12,000 rpm., prov ice 


} 


nandie in ming 


emaining seven store outgoing data for 


letvpe lines and print punch units 


I 
Incoming information on aircraft 
flight plans, including such items as air 
lane type, speed, altitude, air carrier 
dentification, wind direction and velo 
tv, estimated time of departure, plu 
mputer-calculated timated time f 
I ] | vated check point 
tored in lar nagnetic drums which 
tate at 1.800 rpm 
| h central « ymmputer can accomm 
up to 16 such file drums, each 
1 having a < ipacify f 16.001 eight 
haracter words for a total maximum 
ipacity of 56.000 words The storage 
drums can be programed for either dual 


In the dual-position 
mode of operation, information 1s stor d 
n duplicate for back-up 

When data is transferred out of the 
lrum to the fast “‘scratch-pad” core 
type memory, it is transferred in duph 


ir single operation 


ite and given a parity check for agrec 

ment, but only one 
transferred to the computer for compu 
tation. This allows the original data to 
be retained in the event the computer 
errs” in its subsequent calculations 
Ihe file drum has an average access 
time of 164 milliseconds. The 4,000 
word-magnetic core memory has a 24 
microsecond read-write cycle time. 


is subsequently 
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The Librascope computer 
roc 1 binary 


coded 


machine that operates in pat 
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ithmetic operation operate 
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New Tatnall 
MetalFilm 102 
higher-temperature 
backed strain gages 


from 


Lili 


e Operating range to over 400°F 
surpasses previous strain gages by 
at least 50°F in all applications. 

e Precision-designed and construct- 
ed for exceptional accuracy, re- 
peatability and ruggedness. 

e Ultra-thin (less than 0.0015 in.), 
with no integral leads, for high 
flexibility and conformability. 

e High uniformity in both geometry 
and temperature coefficient for 
automatic matching. 

e Wide range of sizes and configura- 
tions available, including standard 
configuration shown above, rosette 
and miniature types. 


Call or write for full information. 


INSTRUMENTS DIVISION a8 


7M _ aa 
ADEE ES conmmany 


P.O. Box 246 + Phoenixville, Pa. 
1515 No. Harlem Ave 

Oak Park, Ill 

3050 E. lith St 

Los Angeles 23, Calif 

Merchant's Exchange Bidg. Room 316 
46S California St., San Francisco, Calif 
In Canada 

Tatnall Measuring and Nuclear Systems, Ltd 
46 Hollinger Road, Toronto 16, Ont 

In Europe 

BUFRA 

10 Avenue de la Grande Armée 

aris, 17¢, France 
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Building the Athena called for the development 
of new and rigorous quality contro! techniques 
sure the reliability of its more than 100,000 
nents and 120,000 selectively soldered 
omponents were classified by Univac 
rocessing equipment, which also kept 

’ records of their performance 


Athena is the ground based guidance computer 
USAF Titan ICBM. The Athena 


a ES SES iit Se SEE Oe ene nee 


Control and data systems developed by the Remington Rand Univac 
Military Division include 

ATHENA, the Ground Guidance Computer for the U.S. Air Force 
ICBM TITAN 

TACS AN/ TSQ-13 (Tactical Air Control System for the 


From the REMINGTON RAND UNIVAC 


Military 


D 1V1S10ON 
Ultra-Reliable Athena Computer 


Guides ICBM Titan to Target 
5,000 Miles Away 


Recently an ICBM Titan missile was fired from 
Cape Canaveral by the USAF Ballistic Missile 
Division. The accuracy of the ground-based 
guidance system was such that technicians were 
able to quickly recover a data capsule within 

a target area 5,000 miles away 

This same system made possible the highly 
successful launching of TIROS I, America’s 
television-equipped weather-eye satellite. The 
Athena computer, guiding a three-stage 
Thor-Able type missile, put TIROS I into the 
most nearly perfect circular orbit of any 
satellite, Russian or American, yet launched. 

The Athena Digital Guidance computer was 
designed and produced by Remington Rand 
Univac to meet unprecedented reliability 
requirements. Several Athena computers have 
since been delivered and have logged thousands of 
operating hours. All have exceeded a reliability 
rating of 999.92 per cent, a record considered 
as a major breakthrough in the computer art 

The Athena is now a proud addition to the 
distinguished series of defense systems developed 
by the Military Division. In exceeding the 
contract specifications for reliability and delivering 

the computer ahead of schedule, the 
Athena program once more demonstrated 
the outstanding military capabilities of 


Remington Rand Univac 


' 


Remington Htand 
SI NEW ZANG: 


elk Ab SLe@h, Bel, SPERRY 


whale t: 


BOMARC Computer for the U. S. Air Force Target Intercept Program 
SEA SURVEILLANCE SYSTEM FOR THE U. S. NAVY 

AN /USQ-20 (Advanced Computer for the U. S. Navy) 

Additional information describing capabilities and experience or 
career opportunities may be obtained by writing to Remington Rand 
Univac at the above address. 








“p’* Unique "White Rooms” 
Iinprove Ninrarure Ball Bearing Reliability! 


In these rooms infinitesimal air-borne contaminants 
are scientifically whisked from the air . . . away 
from super-precision miniature ball bearing parts. 
New Departure’s White Rooms date back nearly 
twenty years. And today, they're a major factor in 
N/D's growing recognition as a leader in M/I ball 
bearing reliability. 


At N/D, miniature ball bearings are completely 
assembled in properly humidified, temperature con- 
trolled atmospheres. Advanced air filter systems 
completely change the air in these spotless rooms 
every few minutes. In addition, pressurized access 


air locks 
chambers 
during fina 
These mett 
reasons 
tractors, t 
and Instrun 
If you are \ 
applicati 

N/D Sales 
or write De 
General M 


ff 


NIKE HERCULES 


THOR 
MACE 
TITAN 
HAWK 
ATLAS 
SNARK 
NIKE B 
BOMARC 
NIKE ZEUS 
SPARROW |! 
SPARROW I! 
SPARROW Ii! 


SIDEWINDER 
REGULUS I! 
VANGUARD 
REDSTONE 
JUPITER C 
PERSHING 
BULL PUP 
MERCURY 
TERRIER 
POLARIS 
TARTAR 
CORVUS 
FALCON 


ndividual counter-top pressurized 
ysed by N/D's skilled technicians 
»mbly and statistical inspections. 


1nd equipment are only a few of the 
re and more major missile con- 
rely on New Departure Miniature 


t ball bearings. 


ng on a new miniature ball bearing 
re reliability is critical, include an 
eer in your design discussions. Call 
nent L.S., New Departure Division, 
rporation, Bristol, Connecticut. 


REZ y 


MINIATURE & INGTRUMENT BALL BEARINGS 


/, 7 vy you can bui/d around 
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TACS AN / TSQ-13 (Tactical Air Control System for the career opportunities may be obtained by writing to Remington Rand 
Univac at the above address. 


U. S. Air Force) 
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WELD STRENGTH 








Test results compare consistency of welds made with conventional 
control and Monautronic V-2 control over an eight-hour production 
period. Notice the striking uniformity of Monautronic-controlled welds.* 


B Rial up 














MONAUTRONIC 4 
CONTROL 





WELD STRENGTH, LB. 
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new feedback control gives you consistently 
high quality welds... automatically 





The new Monautronic V-2 welding control makes use 


(i Ariens reser 
of the latest advances in electronic computing to over- 
come automatically such obstacles to weld quality as 











line voltage fluctuation, electrode wear, variations in electrode 
tip force, surface finish and shunting. 

The control compensates for undesirable variations usually en- 
countered in resistance welding by maintaining voltage across a 
weld at a constant value. This constraint of voltage amounts to 
constraint of final weld temperatures, and such temperature 
control assures uniform production of high quality welds. 

Any metal that can be resistance welded can be welded better with 
the Monautronic V-2 than with any other control on the market. 
For complete details, contact THE BUDD COMPANY, Elec- 
tronic Controls Section, Philadelphia 32, Pa., or one of our 


regional offices. *Case atudy upon request. 


LLECTROMC aD iA yA 


Monautronic V-2 welding control has fully 
automatic sequencing with all provisions 
for single spot, roll spot and seam welding. 


ea ee 


2450 Hunting Park Ave. @ 12141 CharlevoixAve. 3050 East 1ith St. : . SPDUIEses .. 
Los Angeles 23, Cal, CONTROLS 


Philadelphia 32, Pa. Detroit 14, Mich. 
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Dg) > Fairchild Camera & Instrument Corp now-FAA CERTIFICATED 
FILTER CENTER “ will develop an integrated 
| 00006 system for the Army Eng 
earch and Development Lab 
under a $283,115 contract 
tem is to provide contour inf 
orthophotographs and a tap 
from the output of a standard 
plotter 





> Optical Communications—Single tran- 
istorized unit which contains an arc 
lamp as a visible light source and a 
modulator and detector has been de- 
eloped by Electron Are Division, 
Ionics, Inc., 244 Broad St., Lynn, Mass 
Unit which has previously employed Entering Semiconductor Business 
infrared and ultraviolet sources, could Kearfott Division of General Pi 
be used in highly directional optical Inc., is setting up a semicor 
communication system (AW Dec. 14, production department head 
87 and Feb. 22 p. 63) Massachusetts Institute of T 
personnel. The new departmet 


> Preferred Circuits Handbook Supple- located in Boston, will make s; NE so Model 
well L. H-63C 


ment—A second supplement to the devices a iS more genera 


Handbook of Preferred Circuits orig for which a market appears t 
"i HELICOPTER 


inally prepared by National Bureau of outside the firm 


Standards under Navy sponsorship, is 
now available for 30 cents from Office © Signed on the Dotted Line— ENGINE 
f Technical Services, Commerce Dept : ward recently announced by 
Washington 25, D. C. Supplement is manufacturer a shaft output to georbox 
. o ; rpm 
dentified as NAVAER 16-1-519, Sup- 76 Ib i h i 
" ° . : Ss. total weight, complete with 
pl ment No 2. @ Hermes Electronics Co. generator, starter, cooling fan and 
ind manufacture spectrograp shrouds, carburetor, dual ignition 
—_ . . cs * . 3 - | wciss . system, centrifugal clutch, motor 
© Transistor Sales Still Climbing— red preselectors to be used in th mounts 
U.S semiconductor manufacturers Artificial Earth Satellit Four cylinder, two cycle, air cooled 
Id 9.6 million transistors in January, Program (AESOP). The de Operates in any position 


in 86% increase over same month last made under 


year and a 23 increase over Decem- the Office of Naval Research 

ber’s sale In terms of dollars, Jan- igned to dete ilent satellit 

uary 1960 sales were 86% above pre- matically and provide veloci NELSON SPECIALTY CORP. 
l \ December nrom ! 440 Peralta Avenue Sen Leandro, California 


1Ou vcal 1 4 DOVE 


p 


S700 000 
Write for particulars 





Bohanan product 


ASSURANCE 


in Project Mercury 
When this country’s first astronaut is launched into space a 


Bohanan Antenna Fairing Ejector and Bohanan ballistically 
‘operated valves v function as precise members of the 


recovery system ° 

Each of these products incorporates the design skill and thorough 
testing diligence that have made Bohanan products symbols 

of reliability ...a ince that results from planned 
programming. Each Bohanan design engineer is supported and 
complemented by a plete program of reliability control. 

The program consists of design review, equipment and parts 
testing, fabrication a assembly vigilance and 100 per cent 
screening tests. Ea f the Bohanan products provided under 
contract to McDonn« ircraft for the National Aeronautics 
and Space Administration’s Project Mercury Capsule 

has been subjected to these controls countless times. 

Bohanan’s engineering, production and test facilities are available 
to help with your ice age problems. 


Write today for your free copy of the “BOOK ON BOHANAN”, 


® Bohanan 


+ Compton, California 


-abriel Company 


+ Seattle + St. Paul 
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one late decision on inventory and this $50 part could cost you $5,000 


IBM RAMAC'305 


controls inventory data to prevent 
costly “out-of-stock” conditions 


A delay in production caused by an “out-of-stock” part 
can make that part the most expensive item in your 
stock. IBM RAMAC 305 gives you the fast and accurate 
control over inventory that helps you avoid costly short- 
ages—or equally costly overstocking. 

As each transaction is entered into RAMAC, all af- 
fected records are immediately posted and updated. 
Management may inquire as to the status of any speci- 
fied item in inventory. This random access ability is 
an exclusive feature of the IBM RAMAC. 

Balanced Data Processing . . . IBM services as well 
as machines. . . is a continuing responsibility of IBM 
to its customers. Like all IBM data processing equip- 
ment, RAMAC 305 may be purchased or leased. 


balanced data processing 





NEW AVIONIC e Switching Transistors, 327 seri . 
pnp silicon alloy units for swit NOW OPERATIONAL 

PRODUCTS and general purpose applications a “ , 
and medium power levels for u Weather-sounding 


audio, servo and d.c. amplifiers. S 





Components & Devices | : 
has been engineered to exceed 


\ 
@ Drift Angle Indicator, ‘8608-21, pro- [-19500 requirements for resist rockets carrying 


vides ground speed information on a_ to acceleration, shock, strong im 
3-drum counter and drift angle on a and thermal fatigue. Western 1 R/M Pp t ® 
calibrated dial and is integrally illumi- tor Corp., Gardena, Calif yro ex 
nated according to MIL-L-25467A. In 2 
dicator is constructed according to Arinc © Magnetic amplifiers, Series 55! motor-tube liners 
characteristic No. 540 and is designed deliver up to +5 v. into a 50 } z 

load at accuracies of 0.1% in a 

stage ot umplif ition. Series feat 

built-in temperature compensat 

filtered output and inherent high 

ind reliability, according to the 

facturers, Airpax Electronics, In 

Lauderdale, Florida 


Power Supplies 


for commercial transport aircraft. Unit 
requires 115 v., 400 Cps., weighs 4 lb., 
ind displays drift angle to within } deg 
ind groundspeed to within 3 kt. Kear 
fott Division of General Precision, Inc., 


1150 McBride Ave., Little Falts, N. J 


© Low-level amplifiers, Model 10-108-2 
ind 12-105-0, are designed to operate 
from 115 100 cps. and 28 v.d.c 
yurces respectively, and are suited for 
temperature and strain measurements in 
industrial and military applications. De- @ Strain Gage Supply, Model SR 

the ha regulation, floating Motor-tube liners for new weather- 
it an internal ince sounding rockets are R/M_ Pyrotex 
asbestos-phenolic tubes. These liners 
withstand a direct rocket blast for 
periods up to 90 seconds. 


igned ft ccept input signals in 
millivolt 1 , these units produce in 
hm 


High ablation-resistance, good thermal 
nsulation, high strength-to-weight ra- 
tio—all resulting from the unique R/ M 
blend of phenolic resins and extra-long 
spinning-grade asbestos fibers — make 
choice of R/ M Pyrotex materials clear 
for this and many other high-tempera- 
output sigi ranging from zero to 5 © Power Supply, ty; ture applications. 
d igi & ¢ ind have gain has been d y 1 ft I 


ibility of +1% for 10% supply volt Test R/M materials without tooling 


costs. We can supply your testing pro- 
gram with molded billets or tubes from 
which you can machine your proto- 
type parts at the cost of the materials 
alone — no charge for tooling. What 
better way to learn the merits of an 
exciting new material for nozzles, exit 
cones, fins, nose cones, etc.? Phone, 
wire or write your requirements. 


ge hang¢ ind 3 between 0 and 
6x Magnetic Research Corp., 3161 
\\ | Segundo Blvd Hawthorne 


Calif 


© Mesa transistors, T'ypes 2N705 and 
2N710, are high-speed switching pnp 
diffused-base germanium units hermeti 


typi i] pcration, the 2N705 has 75 


nanosecond turn on time, 100 nano 


cally sealed in TO-18 packages. In one ° 
-a 


second storage time and 100 nanosec 

ond fall time. These units are designed 

to withstand the mechanical and envi change in load current and | 

ronmental requirements if MIL-S | v. transier pik for 0.) } , 

19500B, according to the manufac ond for ep load change fh: RAYBESTOS-MANHATTAN, INC. 
turer, Svivania Electric Products, Inc mp. to zer p. Ripple is Reinforced Plastics Department, Manheim, Pa. 
Semiconductor Division, 100 Sylvan 1 millivolt n Del Electron SPECIALISTS IN ASBESTOS. 

Rd., Woburn, Mass 521 Homestead Ave., Mt. Vern RUBBER, ENGINEERED PLASTICS, SINTERED METAL 
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Aerospace Industry—1959 Financial Results 





SALES 
in millions 


1969 | «1968 


Aeroje:-General 
ma 

Avco 

Beech 

Bell 

Boeing 

Burroughs 

Cessna 

Chance Vought 

Collins Radio 

Curtiss-Wright 


Dougias 

Fairchild 

Garrett 

Gener ai Dynamics 

General Precision 

General ELactric 

Grumman 

Hiller 

Kaman 

Lear 

Litton Industries 

Lockheed 

Marquardt 

Martin 

McDonnell * 

North American 

Northrop 

Piper 

Raytheon 

Republic 

Rote Aircraft 

Ryan 

Sperry 

Texas Instruments 

Temco 

Thiokol 

Thompson Ramo Wool 7 440 
United Aircraft 1,200 
Western Electric 2,.322* 2,163 
Westinghouse Electric 1,805 


PROFITS 
PER SHARE 


EARNINGS 
in millions 


1968 1969 1958 1957 31958 


PROFIT MARGIN 
NET WORTH 


1959 


PROFIT MARGIN 
SALES 


1958 1967 1958 1957 





Prior to Merger Material Service Corp 
Defense Sales approtimately 28° of this total 
Fiscal Year ended March 31, 1958. 

* Fiscal Year ended July 31, 1959 





Defense Sa 


57 per cent f f ; 


Fiecal year « 5 20 


* Fiscal year x 


$682,075 in 1959, $578,961 
1959 
1959 





New Offerings 
General Atronics Corp., Bala-Cyn 


wvd. Pa , research ind development 
; the gel 
introduc tion 


niza ( erned with 
ind 
dvanced techniques 
in the physical, mathe 

nd managerial sciences. Offer 
hares of stock 

it $3.50 per share Pr 

d for additional labo 

tion equipment; f 
engineering 
hat 


common 


idditional opm ntal 


ind sales promotion of materials 
dling equipment; for imvestment in 
Svstems, Inc.; for 
loans; for workin 
[he company 1s 
ming Si 
imming svstem invo 


ining 
f bank 
forming 
Inc., . t 


stems, 

] 
' i 
fa 


( itl 


nechanical learning 
industrial and gov 
organizations 
United Industrial Corp., 
Calif developing 
ngineering, manufacturing and selling 
clectro-mechanical _ prod- 


red in 


, 
cCngag 


a varicty of 
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ications equip! 


= 
ind elect 


cquired th 


issumed th 


mnec?r 


Michigan 


upo!l 
1] l 


} ) 
itiona 


be reserved for 


land 


issuable upon conversion of deben 
ires and preferred stock and under 
ck option plan. 


Scott Aviation Corp., Lancaster, 
N. Y., manufacturer of protective 
breathing apparatus used in both civil 
nd military aviation. Offering is 169,- 
common stock; 62,000 
ires to be offered for public sale by 
he company and 107,680 outstanding 
hares by the holders thereof. Offering 
rice and underwriting terms to be sup 


led by amendment; 8,000 shares are to 


80 shares of 


allotment to directors, 


fficers and emploves of the company 
the 62,000 shares will be 
bank in 
rking 


Proceeds of 
d to pav off 
btedness and _ for 

ipital purposes 


$300.000 of 


reneral w 


~ 


! 
( 


electro Industries Corp., Long | 


City, N. Y., engaged in the de- 
lopment 


and manufacture and_ sale 


magnetic recorders for instru- 


tape 
nentation and audio applications, as 

ll as other electronic equipment for 
rovernment and commercial applica- 


nm. Offering is $1,000,000 of 64% 


119 











Use the Only Voltmeter with the Factual Fifth Figure 


MODEL V35 DIGITAL VOLT METER 


wn 
eon ereets * iS 
¥ 1 “ @ x 4% 
~- eee 
‘= ors 


op 2 ect 
@ on | fae Sr erees ar 
ot ok Oe 


WHEN FOUR-DIGIT ACCURACY JUST ISN’T ENOUGH, specify the five-digit NLS V35—world’s 
most accurate digital voltmeter. Only the V35 gives you the “factual fifth figure” . . . full five-digit 
resolution of 0.001%. Here is the instrument for your measuring jobs demanding maximum accu- 
racy — automatic missile checkout, readout and printout in data logging and computer systems, 
critical production inspection. Only the V35 offers you the benefits of “no-needless-nines” logic — 
greater reliability, increased speed, longer parts life. Contact NLS today for the full story. 

V35 Specifications: Measures DC voltage from +0.0001 to +999.99; DC voltage ratio from +00.001% to +99.999% DC voltage 
accuracy is +0.01% of reading or +! digit ». . overall accuracy for voltage ratio is +0.005% of reading or +1 digit... “factual 
fifth Agure” — 0.001% resolution . . . transistorized “no-needless-nines” logic . . . plug-in modular construction . . . simple external 
connections for AC/DC converter, pre-amplifier and data logging accessories . . . one-package design — 5%" high — for standard 


rack mount... automatic selection and indication of range and polarity . . . interchangeable plug-in stepping switch-resistor assemblies 
sealed in oil... $3,750.00, complete. Available in four-digit model for $3,150.00, complete 


we 


Originator of the Digital Voltmeter 


. . 
non-linear systems, BWC. DEL MAR (SAN DIEGO), CALIFORNIA 


NLS — The Digital! Voltmeter That Works ... And Work 








convertible subordinated debentures, 
due 1970, for public sale at 100% of 
principal amount. Registration also in- 
cludes 25,000 common shares issuable 
under the company’s restricted stock 
option plan for key: employes, . and 
30,000 al held by two officers (but 
not being offered at this time). Pro- 
ceeds will be used to eliminate an out- 
standing bank loan of $700,000, and 
to provide additional working capital 
to be used in part to reduce outstanding 
accounts payable 


Hydra-Power Corp., New Rochelle, 
N. Y., engaged primarily in the manu- 
facture * Tvdeaulic. pneumatic antl 
fuel valves, brake controls, as well as 
servo control actuators and other related 
products for guided missiles, rocket 
engines, and aircraft, including heli 
copters. Offering is $600,000 of 64% 
subordinated debentures, due 1970 
with warrants to purchase 150,000 
common shares for each $1,000 deben- 
ture), for public sale at 100% of the 
principal amount of the debentures. 
Registration also includes 30,000 com- 
mon shares owned by four officers of 
the company (but not now being of- 
fered), and 14 500 shares reserved for 
possible conversion of options. Proceeds 
will be used for capital equipment, 
raw material and to finance work-in 
process and finished products for Power- 
tronics Systems, Inc., a subsidiary en- 
gaged in research and development of 
1 new line of products such as voltage 
regulators and regulated power sup- 
phes; for similar purposes with respect 
to the operations of Electro Powerpacs, 
Inc., a subsidiary engaged in the design 
ind production of photographic and 
mergency lighting equipment; for r 
duction of a portion of a $200,000 
hank loan; the balance for general cor- 
porate purposes 


Superior Electric Co., Bristol, Conn., 
engaged in designing, developing, man- 
ufacturing and selling various lines of 
electronic and electric controls. Offer- 
ing is 150,000 shares of common stock 
for public sale; offering price and un- 
derwriting terms to be supplied by 
imendment. Proceeds will be used to 
finance im part the construction of a 
new plant to consolidate all of th 
company's manufacturing activities 


Pendleton Tool Industries, Inc., Los 
Angeles, Calif., manufacturer of hand 
service tools, tool boxes, special ground 
support cquipment for aircraft indus 
trv, and precision parts for aircraft, 
clectronic and guided missile industries 
Offering is 50,000 shares of common 
stock for public sale; offering price and 
underwriting terms to be supplied 
imendment. Of the proceeds, $500,000 
will be used to retire a 5% note given 
to The V-T Co. in partial payment of 
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An achievement in 
defe = ronics 
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NEW THERMOPLASTIC RECORDING DISPLAY ACHIEVES 


Detection to Projection 
in Less than a Second 


Large-screen display of radar signals can be recorded and pro 
jected in less than a second. This advanced technique in in 
formation display is an example of one application of the new 
thermoplastic recording system developed by General Electri 

The grainless, thermoplastic film eliminates processing delays 
and permits, with higher resolution, much greater enlargement 
than is practical with high-speed photographic film. Target 
delineation is also significantly improved by optical filtering used 
to increase the signal-to-noise ratio 

Now undergoing final development in General Electric's Ele 
tronics Laboratory, the “thermoplastic display” is expected to 
find maximum application in the high-speed radar systems of the 


future 


Progress /s Our Most !mportant Product 


GENERAL @@ ELECTRIC 


DEFENSE ELECTRONICS DIVISION 
HEAVY MILITARY ELECTRONICS DEPARTMENT 
SYRACUSE, NEW YORK 











its business and certain of its assets; 
the remainder will be added to working 
capital. 


Ets-Hokin & Galvan, Inc., San 
Francisco, Calif., engaged in commer- 
cial and industrial electrical and elec- 
tronic contracting; recent operations in- 
clude the installation of electrical and 
electronic systems in missile production 
facilities and in missile and _ satellite 
base installations, including ground sup- 
port systems for testing and operational 
sites, as well as tracking systems for 
missiles and satellites. Offering is 250,- 
000 shares of common stock, for public 
sale at $5.30 per share. Proceeds will 
be added to working capital and used 
principally to reduce accounts payable 
and notes payable 


Acquisitions 
And Mergers 


Magnetic Amplifiers, Inc., of New 
York City, has merged into the Siegler 
Corp., of Los Angeles, producer of 
equipment utilizing solid state devices 
Deal involved exchange of one share of 
Sicgler common stock for three and 
one-half shares of Magnetic Amplifiers 
Magnetic Amplifiers, which 
systems for aircraft 


common 


makes flight contro] 
ind missiles, airborne and ground power 
upplies, Tacan equipment and missile 


will becom 


1 Siegler divi- 


1 
checkout g 


1On 


Sperry Rand Corp. has purchased the 
ts of the Corp.’s Adding Ma- 
ind Casl gister Division for a 
ibolut $8,050,000. sub- 

ct to appr by Clarv stockholders 
ind the Sperry Rand board. Clary will 
ind build electronic 

ind propulsion 


continu 
computers and guidance 


ystcem f 


Waltham Precision Instrument Co. 
icquired Electro-Mec Laboratory, 
Long Island City 


manutfactu j } precision poten 


which designs 


* 


CompuDyne Corp., Hatboro, Pa., 
manufacture of computer-operated elec- 
trohydraul ntrol systems for aircraft 
and missile has acquired American 
Measurement & Control, Inc., of Wal- 
tham, Mass., which also makes servo 
equipment. Terms were an exchange 
of 80,000 shares of CompuDyne stock 
for all shares of American Measure 
ment’s stock.” Donald G. O’Bnen, 
American Measurements founder, will 
continue as general manager and has 
joined the CompuDyne board 


The Wyle Corporations have ac- 
quired Burgoyne ‘Testing Laboratories, 


Westbury, N. Y., renaming the firm 
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W yie-Burgoyne, Inc. Action was tah 
by Frank S. Wyle to broaden his fi 
nationwide facilities for aircraft 
missile testing services. 


Clevite Corp., of Cleveland, O 
has acquired the assets of the Shock 
l'ransistor Corp., Palo Alto, Calif 
subsidiary of Beckman Instrum: 
Inc. Shockley unit will become part 


Clevite’s Transistor Product Di 
' 


which headquarters at Waltham, Ma 


Clevite says it plans to provid 
production facilities. in Palo Alt 
its new acquisition. 


Financial Briefs 


Television-Electronics Fund, 
climinated from its portfolio in th 
quarter ended Jan. 31 its common 
holdings in General Precision | 
ment Corp. The Chicago mutual f 
added common stocks of Allis-Cha 
Manufacturing Co., Carborundur 
Curtiss-Wright Corp., Ford Mot 
Gencral Electric Co., General M 
Corp., Hoffman Electronics ¢ 
United Utilities, Inc. Reducti 
made in the k 
solidated Edison Co. of ( 
Inc., General Telephone & Elect 
Corp., Southern California Edi 
ind Walt Disney Production 


? 


non sto of 


‘ 


B.E Goodrich 


RUGGED 
FUEL 
HOSE 


BFG hose for fu 
and coolant lines 
gedly built with 1 
braids lor high 

and burst resi 

Type H-100 all p 
type, sizes 4" t 
4” 1.D. Type AO 

resistant type for 
and oil lines ah 

engine fire wall, 
\% “through 2” 1. D 
fuel, De-Icer, or i: 
ment line hose « 


B. F. Goodrich. 


B.EGoodrich 


aviation products 


Dept, AW-4C, Akron, Obio 


PROPULSION SYSTEMS 
FOR SPACE FLIGHT 


Just Published. Gives you a sound 
engineering knowledge of design, 
construction, and operation of prac- 
tical space engines. Covers meth- 
ods utilizing thermal, electrical, nu- 
clear, and photonic methods, and 
natural force fields Emphasizes 
newer techniques such as nuclear 
and electrical propulsion for space 
flight. By William RK. Corliss, The 
Martin Co., formerly of the General 
Hiectric Co. 312 pp. 149 illus. $10.00 


MISSILE AERODYNAMICS 


Just Published. Provides extensive 
coverage of major theories and 
methods in missile aerodynamics to 
help in solving missile engineering 
research and design problems. Cov- 
ers every important phase of missile 
1erodynamics from the basic theory 
of compressible flow classification of 
missiles and interaction of bodies 
wings, and tails—through vortex 
effects, base drag and stability of 
missiles. By Jack N. Nielsen, Vidya, 
Inc. 431 pp. 213 illus. $12.50 


RADARGRAMMETRY 


dust Published. Analyzes sources of 
error found in the real radar display 
and outlines a unified system desig: 
for keeping errors within bounds to 
eet an over-all system perfor: 
ince. Covers image motion compen 
sation intenna stabilization n- 
ear apertures for optical systems— 
theory of radar return—earth's 
magnetic fleld—shading on the cath- 
le-ray tube and much more By 
Daniel Levine Consultant Engineer. 
330 pp. 200 illus. $12.00 


HIGH TEMPERATURE 
TECHNOLOGY 


dust Published. Reports applic: 


ind potenials today's 


| vel and ! re By Stan- 
ferd Research Institute 448 pp., 
over 240 illus... diagrams, charts, 
tables, $15.00 


EXAMINE THESE BOOKS 
10 DAYS FREE 


McGRAW-HILL BOOK CO., Dept. AW-4-25 
27 West 4ist St.. New York 36. N. Y 


hecked be 


<—Prop. Systems for Space Flight, * 
on— Missile Aerodynamics, $12.5 
Radargrammetry, $12.00 
Stanford Research Inst.—High Temp. Tech.. 
$15.00 


mpany 


sition 
Fer price and terms outside U. 8. 
Write McGraw-Hill Int'l, N.¥.C. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
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| 
| 
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| 
| 
| 
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ENGINEERING 


ON BENDIX COMPONENTS 


TEMPERATURE-COMPENSATED 


TACHOMETER GENERATORS 


m@ SPECIFICALLY DESIGNED FOR RIGID AIRCRAFT AND MISSILE 
PACKAGING AND PERFORMANCE REQUIREMENTS 


mw ACCURACIES WITHIN 1/10 OF 1% 
m TEMPERATURE RANGE FROM —55°C. TO +125°C, 
@ LIGHT WEIGHT—AS LOW AS 7 OZ. 





Designed for use in computer cir- 
cuits and velocity regulation sys- 
tems, these integrating Bendix 
Tachometer Generators offer true 
laboratory-guality at mass produc- 
tion prices. Generators are checked 
and calibrated by special Bendix- 
developed test equipment that 
measures speeds to an accuracy of 
0.001% and voltage readings with- 


in an 0.005°% accuracy. 

Supplied in frame sizes 11, 15, 
20, and 23—with size 10 now in 
development. Tailoring to cus- 
tomers’ needs also available—for 
example, with unitized construc- 
tion requiring no external compen- 
sation and with pulse generators 
for direct indication of speed 
measurement. 





TYPICAL UNIT CHARACTERISTICS: 


Eacitation...... 
Sensitivity 

Phase shift 
Temperature range 
in-phase position error 
Linearity . 


..115 volts 
1.5 volts per 1000 RPM 
= 6 minutes 

.— 55°C. to +125°C. 
5 min. 


Oo 1% 





~ 


For full details as related to specific applications, write— 


Eclipse-Pioneer Division 


Teterboro, N. J. 


“Condi” 


District Offices: Burbonk and San Francisco, Calif.; Seattle, Wash.; Dayton, Ohio; and Washington, D. C. 
Export Sales & Service: Bendix Internotional, 205 E. 42nd St., New York 17, N. Y. 





‘ >. 
Stock Transactions 
Disposition of Lear, Inc. common 
shares has been reported by the Secur- 
ties and Exchange Commission, during 
the pe riod Jan. 11 to Feb. 10, 1960, as 
follows: Philip E. Golde, officer and 
lirector, 4,000 shares, leaving a holding 
of 4.104: Andrew F. Haiduck, offices 
hare his total holding; Albert 
ke, ofhicer, 241 shar leaving a 
f 1.100; William P. Lear, di 
ind beneficial owner 30,001 
ires, leaving a holding of 
Othe transactions fo 
LD 11, 1959-Jan, 10, 196 
Ll-keb. 10, include 


Imerican Airlines ine 
ill ‘ 
Impex Corp 


1 holding of 2,850 
Imphenel-Horg Electronics Corp 
t ) ‘ H 


Keech Aircraft Corp 


Bell Aircraft Corp 


Bendix Aviation Corp 
’ . ‘ Palmer 
f 651 
be 
rect eavins 
| (indirect holding 
Boeing Airplane Co fe 
mmor hare » I. KE. Prir 
leaving a holding of 1,692 
California Fastern Aviation A 
f 100 mon shares by Mar 
‘ king holding of 11,146 
Capital Airlines, Ine Dispositior 
r hares by Josep ; 
} total ho 
Cessna Aireraft Co 
Y mn sha \ Frank 
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Soviets Build Starting Tug 


Maz-541 tractor, designed for towing and starting Tu-114 and I-18 turboprop transport 


undergoing evaluation at Moscow's Vnukovo Airport. The 300-hp. tractor, built a 


t 


Minsk automobile plant, is said to be the first Soviet tow vehicle equipped to provide « 
trical starting power. Soviet sources say that models will incorporate necessary improv 
ments made apparefitt during prototype trials. Note Detroit-influenced headlight treatm: 


Meer and director leaving a holding of 
Si meoqu tion of 200 common shares by 
Largent officer, making a 
’ lisposition of 2,100 com 
Thomas BH. Salter, officer 

iving a holding of 3,585 
astern Air Lines, Ine 
Thomas E. Creigh 
leaving a holding 
351 common share 
fficer making a 


n of 796 common 


Disposition 


olflcer, making a 
799 at jinit n of 186 ommon 
wit . % Hama, officer, mak- 
a holding of 21 

Gieneral Dynamics Corp Acquisition { 
80 mmon shares Ellaworth C. Al 
rd, director, making a holding of 5,495, 
ind disposition f 0 common shares 

eaving an indirect holding f 25 


n of 60 me shares by 


General Precision Equipment 
an = < hasan th 

r, leaving a } dir 

of 2.47 r t 

ding of 500 
hares by The 
making i 
f 150 
shares of 
ndirect hold 
‘ hares of $2.98 
y T. Roland Berner 
oO iking an Indirect holding of 264 
Grumman Aircraft Disposition of 2,240 
ommon share by I 
ind director, leaving a holding of 133,160 


R. Grumman, officer 


Litton Industries, tne Acquisition § of 
110 common shares by Roy L. Ash, officer 
ind dire ; making an indirect holding of 
holdings remain 119,452) 

00 ommon shares by 

director, leaving a holding 

mition of 600 common shares 

Glen eDaniel fficer ind = director 
ing a holding of 19,906 acquisition of 
ommon shares by Russell W. McFall 
making a holding of 825; disposition 
5,000 common shares y Joseph A 
leaving i irect hold 
) irect holdings remain 15,- 
312) 
Lockheed Alrcraft Corp 
100 capital shares through exercise o 
ption by John KB. Canaday, officer, making 
i holding of 1,300; acquisition 1,200 capital 
hares through exercise of” option by 
Frank L. Frain, officer, making a holding 
f 2,230; acquisition of 3,600 capital shares 


through exercise of option by Courtlandt 8 


Acquisition of 


f 
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Marquardt Corp 
ip t 


lea 


The Martin Co 


lirector eaving ! ling 
National Airlines, Ine Disposit 
nmor hare y Edwin C 
director ea ne holding of 601 
National Kesearch Corp 
$100.00 ff nvertible 
W i arr A c d ft eT ar 


s total holding 


Disy 
leb 


North American Aviation 
apita shares by 
lea I ' af 


ing : } aing 
Northrop Corp 
hares ( 


rcquisit 
thr gh exercise 
ike. officer. making 
Northwest Airlines, 


ommor hares 


thro 
Hardesty 
yuisitic 
Stewart 
dispositior 
Albert 
ing 
share 
Malcolm 
holding 


| transmits corrective signal, or 
| establishes new reference. 





CAM COMPENSATOR 


Efficient compensating device for 
servo system error. 


ie - ott we + « << 
The type CP-20-Al is a simple, en- 
tirely mechanical means of correct- 
ing an output data shaft in relation 
to either servo loop errors, sensing 
errors, or known environmental fac- 
tors affecting the system. Elimi- 
nates need for adjusting remotely 
placed or inaccessible units. Ask 
for full details. 


CLUTCHED SYNCHRO 


Lacihlate ise Sita a gl at ge 2 
ee ak dy 5 # 


The type CP-4-Al is an integrated 
unit containing a high-precision 
pygmy Autosyn* synchro and an 
electro-magnetic clutch. Has gen- 
eral systemic application where it is | 
desired to transmit a corrective sig- | 
nal, or to establish a new reference 
as a result of a temporary condition. | 
Removal of electro-magnetic clutch | 
excitation instantly re-establishes 
Autosyn, or signal source, at zero. 
Three unit-mounted resistors pro- 
vide for proper output voltage as 
well as correct phase relationship of 
output voltage to excitation voltage. 
Write for further information. 


REG. U. S&S. PAT. OFF 





Monvufacturers of 
GYROS * ROTATING COMPONENTS 
RADAR DEVICES 
PACKAGED COMPONENTS 
INSTRUMENTATION 


Eclipse-Pioneer Division 





Teterboro, N. J. 
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Over 70% efficiency at only half load 
with the Kinetics Static 
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! 
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Close frequency control and 
accurate phase displacement 
obtained with crystal-controlled 
digital countdown circuitry 
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The nearest approach yet to a flat effi- 
ciency curve for a static inverter is 
achieved by a new Kinetics design 
Even at a fraction of full load, good 
efficiency is obtained. The Kinetics unit 
is ideal for aircraft and missile appli- 
cations in the range from 15 VA to 
15 KVA per phase 

There are no moving parts, no 
vacuum tubes and no transistors in 
high current circuits in the Kinetics 
inverter. The design features rugged 
silicon semi-conductor elements that 
are able to carry heavy current with- 
out failure. A common complaint about 
transistorized inverters is that they 
must incorporate cutoff devices in 
order to protect extremely sensitive 
power circuits from short circuits or 
high voltage transients. The silicon 


diodes will carry extremely heavy 


Inverter 


overloads, including shorts, for several 
seconds. This is usually long enough to 
trip the circuit breaker in the circuit 
carrying the short 


The Kinetics design offers low-loss 


regulation and the output is very 
nearly a perfect sine wave. A high 
degree of reliability is achieved by the 
use of extremely rugged components 
and the lack of complex circuitry. The 
Kinetics inverter is relatively unaf- 
fected by severe environmental con- 
ditions. Write or phone for more 
information. Kinetics Corporation, 
Dept K-22, 410 South Cedros Avenue, 
Solana Beach, Calif. SKyline 5-1181 





KINETICS 


CORPORATION 








ELECTRONICS + ELECTROMECHANICS 








WHO'S WHERE 





(Continued from page 23) 


Changes 


Edward O. Johnson, chief engineer, Semi 
conductor and Materials Division, Radio 
Corporation of America, Somerville, N. J 
Dr. D. Joseph Donahue succeeds Mr. John 
son as manager-advanced development 

Dr. Kenneth W. Gardiner, chief research 
chemist, Consolidated Electrodynamics 
Corp., Pasadena, Calif., a subsidiary of 
Bell &| Howell Co 

S. M. Stuhlbarg, corporate staff engineer 
in charge of the newly-organized Micro 
miniaturization Development Program, P. R 
Mallory & Co., Inc., Indianapolis, Ind 

Dr. Ernest A. Keller, associate director of 
engineering, Motorola's Chicago (Ill.) Mili 
tary Electronics Center 

J. W. Keating, manager of the Solid 
Propellant Processing Division of Acrojet 
General Corp Solid Rocket Plant, Sa 
ramento, Calif 

Ir’. J. Josalle, general sales manager, Mar 
man Division of Aeroquip Corp., Los An 
geles, Calif. 

Harold Maron, supervisor of sales-ground 

ipport equipment, REF Manufacturing 
Corp., Mineola, N. ¥ 

Seymour Weiner, product engineering de- 
partment head, Sperry Semiconductor Di 

on, Sperry Rand Corp., South Norwalk, 
Conn 

Frederick Van Sicklen, director-planning 
ind controls, Continental Air Lines’ Engi 
neering and Maintenance Division 

Neil J. Waterman, assistant head. Atlas 
Project Office, Space Technology Labora 
tories’ Flight Test Operations, Patrick AFB, 
Fla 

Ceol. Frederick A. Henry (USAF, ret 

of long-range planning, Summer 
Gyroscope Co., Santa Monica, Calif. Als 
Thomas N. Kasabali, manager of military 
relations, Customer Relations Department; 
Harry J. Schicle, manager of the Davton 
Ohio) office 

A. L. Franzolino, du r of technical 
American Airline Jet Mainte 
nance and Engineering Center, Tulsa, Okla 

Frank W. Davis, technical consultant at 
Southwest Research Institute, San Antomo 

John Pink, pr 


Comp Dvn Cc rp Hatbor Pa 
Dr. Fred Moskowitz, assistant direct 
th n cstal hed Advanced Devel 
ment Di n, Laboratory for Electros 
Boston, Ma 
William Blandy, manager of manufactur 
ing Hitemp Wi In Wi N. Y¥ 
Maxwell White, ly 
formed Advanced System 
nt of the Military Systems, 


manager 


training 


, 
ducts marketing manager, 


thury 
manager of the 
Research Depart- 
Stavid Divi- 

Plainh Id, 


manager of 


ockheed Electroni Cx 
Also: James N. Ottobre 
lopment Laboratories on the staff 
lirector of Engineering, Stavid Di 
Richard H. Holmberg succeeds Mr 
1s manager of the Sh pboard Kk 
7] Depart nent 
R. A. Irwin, d 
Westinghouse Electric (¢ orp., vith 
quarters in Washington, D. C 
Arthur J. L’Hommedieu, aircraft instru 
ment sales manager, Weston Instruments 


Division of Daystrom, Inc., Newark, N. J 


activith 


he id 


rector of space 


AVIATION WEEK, April 25, 1960 


Dr. Nicholas A. Begovich, assistant ma 
ager, Hughes Aircraft Co.'s Ground S 
tems Group, Fullerton, Calif Also: Dr 
Amold M. Small, manager of the prod 
effectiveness laboratory for the Ground ‘ 
tems Group 

Robert P. Brush, assistant director 
ternational commercial sales for Dougla 
craft Co., Inc., Santa Monica, Calif 

Richard W. Couch, manager of th 
tems Engineering and Management O 
tion, Svivania Electronic Systems, 
sion of Sylvania Electric Product 
Needham, Mass 

John H. Stickney, manager of Pa 
motive Corp Burbank (Calif \ 
Products Branch 

B. A. Kvist, director of contract 
jet-General Corp., Azusa, Calif 

Conrad Young, marketing manager 


nications and Weapons Division, Philco 
Corp.'s Government and Industrial Group, 
Philadelphia, Pa 
Earl H. Flath, Jr., senior scientist-radia- 
n, antennas and microwave systems de- 
lopment, Temco Aircraft Corp.’s Elec- 
nics Division, Dallas, Tex 
J. Kist has been named European rcpre- 
itative for Parker Seal Co. with head- 
iarters in Amsterdam, Holland 
Dr. Richard C. Potter, head of technical 
taff development, Ramo-Wooldridge Divi 
n of Thompson Ramo Wooldridge, 
Los Angeles, Calif 
Stanley M. Smolensky, executive director 
iarketing, Reaction Motors Division of 
kol Chemical Corp., Denville, N. J 
John A. Moreno, executive assistant in 
irge of engineering administration, Mar 
rdt Corp’s Pomona (Calif.) Division 





INSTANT-THRUST PROBLEM—SOLVED BY CESSNA 


Problem: How to provide, in a jet 
Solution: Cessna T-37's thrust 
blast, cut effective thrust over 40 
continue at higher power. Shou 


unleashes full reserve power instar 


Thrust attenuators tr 


why the low st T-37 is the Air F 


are one < 


ard intermediate jet trainer—and 
of the ways Cessna ‘‘Probler 
search is ever at work to assure / 


future in the air. 


tant reserve thrust. 
Extended, the attenuators deflect exhaust 
landing glide-path control while engines 
yn demand, siudent retracts attenuators, 


Military 
Division, 
Wichita, 
Kansas 


ESSNA 





General Motors pledges 


AC QUESTMANSHIP 
Pa) a 


8 ee oe eon 


AC Seeks and Solves the Significant—Because of GM's large contribution in the international race 
for technological superiority, AC accepts a challenge. AC Research is on a scientific quest for solutions 
to significant problems... for accomplishments even more advanced than AChiever inertial guidance 
for Titan. / We call this creative challenge ... AC QUESTMANSHIP. It's an exciting quest for new ideas, 
components and systems... to advance AC’s many projects in guidance, navigation, control and detec- 
tion. / Right now Dr. Joseph F. Shea, AC’s Director of Advanced Systems Research and Development, 
is drawing a group of competent men around him to build ‘‘the greatest R & D organization in the 
industry.”” And Dr. Shea adds strong support to the fact that AC offers ‘tan excellent working atmos- 
phere for a scientist or engineer who wishes to produce and progress.’’/ You may qualify for our 
specially selected staff...if you have a B.S., M.S. or Ph.D. in the electronics, electrical or mechanical 
fields, plus related experience. If you are a ‘‘seeker and solver,’’ write the Director of Scientific and 
Professional Employment, Mr. Robert Allen, Oak Creek Plant, 7929 So. Howell Ave., Milwaukee, Wisc. 


GUIDANCE [NAVIGATION [CONTROL /DETECTION / AC Spark Plug <2 THE ELECTRONICS DIVISION OF GENERAL MOTORS 





Tn fe Oe wel la ich ba 7 on ahold, morte 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


>.) 


DISPLAYED RATE: UNDISPLAYED RATE: 


The advertising rate is $31.00 per inch for all advertising appearing on 

other than on contract basis. Controct rates on request $2.70 a —_, minier um 3 lines. To figure advance payment count 3 
AN ADVERTISING INCH is meosured % inch vertically on one column,  °Y""O9* WOres 98 @ line 

3 columns—30 inches—to a page PROPOSALS, $2.70 o line an insertion. 

EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 

in Displayed Style BOX NUMBERS count as one line additional in undisplayed ads. 


Send NEW Ads or inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, WN. Y. 











FOR SALE FIVE 
EXECUTIVE 


SPARE PARTS INVENTORY ‘ 
LARGEST IN WORLD ni 7 choice! With 
1830 P med 92 * 94's and 


DOUGLAS a ppec w o . , 
vl d ith Rador 
r teriors with complete galleys, lavatories, couches 


JATO, 1.F.S., OME Beautiful cus 
DC3 - C47 -DC4-C54- DC6 - DC7 for sleeping, bers, Janitrol heat, Airstair d eed kits ond many other extras. Low time. Will 
ng jented acceptance of ovr Martin 404s we hove a 


toke trodes, finance or lease Due to 


LOCKHEED-CONNIE ‘CALIFORNIA AIRMOTIVE SALES CORP. Dept. A.W. 


ALL MODELS 7139 Vineland Ave., No. Hollywood, Cal. TRiangle 7-1564 
NY. Branch: 600 Fifth Ave. New York, N.Y. JUdson 6-4552 


BEECHCRAFT Airport facilities: Hangars 2 & 27, Lockheed Air Terminal, Burbank, Calif 


D18s-C45-C18s 
ALL MILITARY MODELS FOR SALE 


PISTON & JET ENGINE it re + cs CONVAIR 340 


CHARLOTTE AIRCRAFT CORP. 
PO. Box 9127 Delta Air Base Charlotte, N.C MODIFIED TO 440 
TEL: KEystene 7-0217 CABLE: AIRCHAR | FOR SALE 














27 Psgr Executive Interior 





pay SA, Twe ee converted for 2 
ussenger FS 


2600 hrs total time 


SEARCHLIGHT Equipment Two $-S5 Sikorsky Welicopters, yy ex- RCA RADAR—A-12 AUTO PILOT 
io ind major overhauled spares a ENG. ANALYZERS—RADIO ALTIMETER 
i SOD 06 Net prices. Eifesen Th DUAL COMM. & NAV. RADIO 


Locating Service Hox 1718, San Antonio, Texan. CA 1 | 
RA-10DID RANGE REC. & LOOP 


NO COST OR OBLIGATION wt po ee NTSO , one aow 1820 o7 
ake $650,000.00 


ealed in 





‘ a l at helping you, the ‘ of > in Stineon Fie 1 C ; 
SEARCHLIGHT locate Surplus new ( lan Antonio. Texas. CA For Information 


nie a eet || ane te Tet || TEXACO Ine, wv.c 
ew -0b east Chek ths emtee Oe @ as , Va., phone: DA 7-615! OX 7-8000 

: | the coniomest —~ pon. Technical” D. A. BALDWIN 

. ned. 1-W H 


Searchlight Equipment - 
gpa ore SURPLUS D-18 BEECHCRAFT 


c/@ AVIATION WEEK MOOG — HYD — SERVO VALVES Avoilable Immediately, Excellent Condition 
P.O. Bon 12, %. ¥. 36, WV 3000 PS! — $37.50 — GUARANTEED Asking $33,500. 
whee AB ghee JONCO COMPANY OLIN MATHIESON CHEMICAL CORP 


Atlantic Aviation Atlas &-9060 


11616 Allerd St Norwalk, Collif ' 
UN. 4.8643 Teterboro Airport Teterboro, New Jersey 























Searchlight Equipment Locating Service EXECUTIVE RETREAT, Northern Wisconsin 

c/o AVIATION WEEK Luxurious Swiss chalet type lodge of massive w log and stone construction (built 1950) situated in 

PO. Box 12, N.Y. 36,N.Y Vilas County tameus hunting, fishing ar ‘ a! area on a secluded point of land with 1,570 feet 
of shore line on one of the most ort Renee ' slands) takes in America. Zoned for private estates 

Please help us ftocate the following equipment only. Three bedr oms, 3 baths, 2 huge st eplaces, spacious studio living room, sunroom, kitchen, 

om ponents breakfast room, playroom and basement. w irive-in garage Rustic guest cabin, tool house, beat 
docks and boat shelter. Custom furnish jern household equipment included in the sale price 

| of $55,000 (flexible terms), one-half of replace st 


LAKELAND REALTY CO.. Manitowish Waters, Wisconsin 








| DON’T FORGET 


MUST SELL! 
TITLE ; 2 the box number when answering adv: ‘59 Travel Air 
tisements. It is the only way we | 1 “- TT 


STREET nwa i s 
—— Phone Empire 3-258) 
Granada Hills, California 


NAME 





city 
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ROCKET SYSTEM 
ENGINEER 


The preliminary design depart- 
ment of The Marquardt Cor- 
poration’s Propulsion Division 
offers an opportunity to an engi- 
neer capable of directing design 
and analysis of liquid and solid 
rocket propulsion as applied to 
advanced aerospace weapons 
systems. Must possess ability to 
keep abreast of rapid develop- 
ments in rocket technology and 
integrate latest advances into 
appropriate application studies. 
Will also be responsible for 
technical promotional activities. 
MS in AE or Chemical Engi- 
neering desirable. Should have 
minimum of 8 years experience 
in liquid and/or solid rocket 
propulsion field including 2 to 3 
years in preliminary design type 
of activity. 


] 





~~) 


iy EMPLOYMENT OPPORTUNITIES 
NATIONAL The Advertisements in this section include all employment opportinities —exccu 


COVERAGE tive, management, technical, selling, office, skilled, manual, etc 
oil Positions Vacant Civil Service Opportunities Employment Agencies 
f Positions Wanted Selling Opportunities Wanted Employment Services 

Part Time Work Selling Opportunities Offered Laber Bureaus 


DISPLAYED ———RATES——— UNDISPLAYED 
The advertising rate is $52.00 per inch for all adver- $2.70 per line, minimum 3 lines. To ure advance 
tising appearing on other than a contract basis. payment count 5 average words as a line 
Trequency rates quoted on request Position Wanted Ads are % of above rate 
, Box Numbers—counts as | line 
. ~* +ie ? 
An Asvertning task is measures a &” vertically os @ Discount of 10% if full payment is made in advance 
COMMAS Columne—s0 inches 02 8 page for 4 consecut insertions 
Subject to Agency Commission Not subject to Agency Commission 


Send NEW ADS to Classfied Advertising Div. of AVIATION WEEK, P. 0. Box 12, N. ¥. 36. N.Y 














ENGINEERING DEPARTMENT 
MANAGER 


INDUSTRIAL CONTROLS FOR 
NUCLEAR PRODUCTS 


Unusual opportunity for the right man to direct the product engineering 

of industrial controls for nuclear products in a well-estabiished company 

Should be experienced and qualified to direct the total program of 

product application, design and development; production field ond soles 

support. Knowledge of the present and future morkets for products is 

required 

Advanced degrees or studies and being conversant in nuclear physics a 

requisite 

Located in a fine community in Western Michigan. Many social and cultural 

institutions provide an excellent atmosphere for family living 

Salary commensurate with experience and ability, comprehensive fringe 

benefits program — . 
iia OFFICIAL PROPOSALS 


Send resume of industrial experience and occomplishments to : ; 


Write in Confidence to: 
Floyd Hargiss, Manager 
Professional Personne! 
16555 Saticoy Street 
Van Nuys, California 


THE 
MARQUARDT 
CORPORATION 


PSSOCOOCOSOCOSOOCOCOS 
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: e 21, 1960 
P4247 AVIATION WEEK } _ Sale of (1) Beechcraft C45F 
Class. Adv. Div. P. Oo. Box 12 New York 36, N.Y. he 7 i! NOT ICE is HE RERY GtV EIN 


: vas r al " by 
idder 
at the 
Valley 

POSITIONS VACANT POSITIONS VACANT Beect 


Wanted Pilots: Vacancies for pilots copitets r So ape Fate pone A a/e eT ae needs 
airlines and other organizat u- ss Se y sonnei to mmed 


lowing pos or two , 4 
four ¢ aircraft asst foremer 
craft schedules 

previou experie 


rope. North ca Middle East rte 
openings for Navigators/Engineers and A+P 
mechanics Apply immediately to Americar 
Overseas Aviation Services, In« 1 Weser 
Str., Frankfurt/M. Germany. Europe's Largest 
Flight Crew Employment Service 


liations or 
i261, Aviation 


British Engineering Company with Sales Office POSITIONS WANTED 
Soston requires Executive supervise 
sales in U. S. and Canada Produ: ts include | Fermer Naval Aviator, Commercial, SEMEL. 
| types of gas turbine blade aircraft and Instrument ratings. 4200 accident free hour 
ndustrial gears and gearboxes and a wide Extensive military flight & admin. experience 





range of precision machined components Current in modern jet and multiengine prop ’ 
Applicants should preferably have an Engi- | aircraft as Nava! Reserve secre men flich * SALESMAN PILCT o 
neering Degree or equivalent and consider- nstructor Presently emp!oyed Intereated Required to demonstrate and sell twin en 
able experience of the operation of British | in possibilities for future Resume on re gine executive aircraft. Must hold air line 
Companies and of selling in the American | quest. PW-4102, Aviation Week transport pilot's license and instrument 
market Salary upwards of 5,00 per j rating. Send details of education. flying 
annum depending upon qualifications and ex- | Wind tunnel “yr designer with 8 years ex- | experience and photograph. 

perience Applications shou ) 2nddressed perience, B.S. of A.E. degree, desires position | P.4256. Aviation We 

to the Managir Director >r : Limited with small company, or will bid on your small | Cla Ady. Py PO Rox “ Y 
Newton Abbot, Devon, Engl: jobs. C. W. Robertson, 1951 Manhattan Ave é 

| Hermosa Beach, Calif 











i] diate ing for experienced co-pilot— x 

mechanie v » les ynstruction company . ‘ R pilot with oe ° B yy ATR. 
Applicants mt lave ymmercia S&MEL&S, Rotocraft, Gli FI A&! rat 
instrument rating and atings light twin piloting positior 


Beechcraft experience all or write Roscoe | 2 pavy twin or what have you’ Foreign « N ed E * 

E. Harris, H. L. Coble C struction Company, esti Military and Americar I rs e ngineers? 

P. O. Box $28, Greenshoro. North Carolina, | trained. Diversified background. Temperat 

Telephone BR 4-0137 conscientious, dependable. Satisfactior 
| anteed Free trial period. Resume upor . .. 

aust. Bay Wiles, GieGviaee, ewe G2 Contact them through this 


Aircraft a me pe tae yo available for | rs 
well experienced Class sheet metal | Mech. Engineer, living in Canada, 16 years " 
specialists and Class A’ fi censed airframe | experienc > n Air tes and Engine eck ‘ EMPLOYMENT OPPORTUNITIES section 
and powerplant mechanics. Top working con- | position with responsibility. Previous expe 
ditions, good pay with usual benefits. Matti- | ence: inspection, research, maintenance, de- 
tuck Airbase Corp., Linden Airport, Linden, sign, in supervisory and managing positions 
New Jersey PW-4263, Aviation Week. 
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EMPLOYMENT OPPORTUNITIES 


FESS SOSA SASSO AL ¥ 
~ v 


WE NEED 2 GOOD MEN... | & 
AND WE NEED THEM SOON 


© Sales Engineer 
© Sales Engineering Coordinator 


The rapid growth of our company, due ; : z 
to an exceptional increase in sales, and The major function of the System Engineer is to assist 


the addition of a new line of hydraulic his client in making sound system decisions and to 
motors and pumps, has created two develop plans and specifications which he can verify 
opportunities for men who want to move and support. He is a source of ideas about the kinds of 
ahead at an accelerated pace. systems which are appropriate and feasible. He under- 
pA noodle AR. BAYA stands the problems of designing and building the 
He is the kind of @ man who likes the challenge system components. He is qualified to examine new 
of introducing, and selling, a new line of 
hydraulic motors and pumps with outstanding concepts and alternate designs and can relate the utility 
pr hag med high aa of proposals to cost and time. He can evaluate designs 
proposed by other agencies and contractors. He helps 
his client decide what to build and how best to build 
it. He translates these decisions into plans which can 
be carried out by other contracting agencies. He devises 
system tests and evaluates the operational capability of 
the subsystems and the integrated system. 








~ 


HY AAAAAAAAAAAAAARRAARARAAAAAAAAARRRRERRRRRRRERERA EERE SESEUEUUUUULUUUUSUSUUUUUUE USSU UEUURUUUUUUUUEUUEBUSUBUBUSUUUEUUUUUUUUUUCUUUUEUUUUU UU UU UBB UDDEESRD 


THE SYSTEM ENGINEER 


The sales engineering coordinator we are look 
ing for is presently employed in a similar posi 
tion. This person is needed to perform a valuable 
function. We encourage, and expect, this person 
to extend himself to responsible phases of sales 
planning 


What is it tike at Cornelius? Comfortable—and 
t's convenient uf modern plant is in a sub 
urban area it’s friendly and it’s busy, but it’s 
fun because we're growing, fast. 





—_OO9OOO090408086668 


MITRE, formed under the sponsorship of Massachusetts 
Institute of Technolog an engineering and develop- 
ment organization with major system responsibilities in 
air defense and air traff ntrol. 


lf you are looking for an opportunity to move 
aheod, at o rapid poce—then we would en 

covrage you to write us a letter tonight and 
give us the nature of your ambitions. All 
inquiries will be kept in strict confidence 

Write 
Mr. Kermit Reedstrom, Personnel Director, 
The Cornelius Company, Aero Division, 


550-39th Ave. N.E., Minneapolis 21, Minn. 


Engineers and scientist th a good theoretical back- 
ground and an interest or experience in system work 
will find challenging opportunities in the following areas: 








¢ COMMUNICATIONS 

© RADARS 

© COUNTERMEASURES 

* DIGITAL COMPUTERS 
* HUMAN ENGINEERING 
© AIR TRAFFIC CONTROL 











STRUCTURES 
LABORATORY 
SUPERVISOR 
For 
Rocket Development Department Positions on MITRE’s Technical Staff are available in 


suburban Boston, Massachusetts; Montgomery, Alabama 
and Fort Walton Beach, Florida. 


WARAARAARARRARARAVARARARRRLLLARRRRLLL 


.) 


Structures Laboratory Supervisor 
will have the responsibility for 
planning, executing and reporting 
structural tests of assemblies, sub- 
assemblies and components of 
solid propellant rockets. Duties will 
require ability to conduct the 
fol’ owing: 


1. Experimental stress analysis of 





; 


Please di: r inquiry to 


Vics Presipent —TeECHNICAL OpErRaTIONS 


THE 


MITRE 


Post Office Box 31, 10-\W”D— Lexington, Massachusetts 


c. Pressure vessels 
b. Load cxr‘ying components 
2. Load deflect? on measurements 
3. Flight ond sandling load simulation 
4. Hydraulic octuations ye 
Education Reaquirerssnts: 8.5./M.S. in Me 
chanicel Engineering of Engineering Mech 
anics 


Experie: .«: 5-10 Years 
W. D. Linkenhoker 


Technical Personnel Supervisor 


HERCULES POWDER COMPANY 
ALLEGANY BALLISTICS LABORATORY 


Cumberland, Maryland 
U. S. Citizenship Required 


A brochure more fully describing MITRE 


and its activities is available on request. 
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NE NOSES Oe Ss ae CU ae 


EMPLOYMENT OPPORTUNITIES 


EXPLORE © 
NEW AREAS ATIBM 
IN RESEARCH AND 
DEVELOPMENT OF 











IBM's explorations in the semiconductor fieid incluce 
theoretical and experimental studies in basic semicon- 
ductor science as well as development of advariced devices 
and technologies. In one current research project, for 
example, a better physical understanding o* the origin of 
the negative resistance: 

characteristic of the 

Esaki diode is being 

sought. At the same 

time, development 2n- 

gineers are exploring 

applications of this device and have already ;:ro- 

duced a new solid state oscillator of e ‘ceptiona! 
simplicity in the 3,000 megacycle range. Todate, 

this represents the deenest incursion into the 
microwave region Via Somicc nduc:or electron- 

ics. In arcther project, an NPN double-diffused 
high-speed drift transistor “as been developed 

that will greatly accelerate logical : witching and 
high-power core driving. Botk exploratory in- 
vestigation ard development of trese and re- 

lated electror:ic devices are expanding at a rapid 

pace zi IBM. To further these programs, wel! 

wjualified specialists are required for all arezs 


of device eyploration. 


Ar outstarding eciucaticn program heads the 
ist of benefits available to IBM employees. 
fou'll find that an unusual potential exists for 
rapid advancement, due in p. irt to an exceptional 
record of compar growth and in part to pro- 
motion from with. Working alone or on a small 
team, you will be asked to assume considerable 
responsibility in advanced technical projects. 
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TYPICAL PROGRAMS: 


Study of the fundamental! photo processes in t 4 
wider gap III-V compound semicc ductors. Abr’ 
ity to take primary responsibility, functioning with 
minimum of supervision. 


Deve'opment of theory and technology of »ew, 
advanced solid state devices used in electronic 
computers. Theoretical device design and experi- 
mental proof of feasibility for a very high-speed 
transistor; P-N junction techno!ogy; surface 
studies. Optimization of semiconductor fabrica- 
tion technology. 


Pt ysical investigations into semiconducting ma- 
tevials. Study of the nature of the impurites in 
these materials, scattering effects, and trapping 
mechanisms. 


Analytical and experimental! investigations in 
Avalanche Mode Switching Transistors for very 
high-speed applications in computers. 


Analysis and synthesis of circuitry applications 
for new semiconductor devices. Knowledge re- 
quired in electronic circuits; familiarity with 
computer problems and ultra-high-frequency 
techniques. Experience desirable in microwave 
applications of solid state devices. 


Laboratory facilities are |ocated in Endicott, 
Poughkeepsie, Kingston, Owego, and Yorktown 
Heights, N. Y.; Lexington, Ky.; and San Jose, 
California. 


CAREERS ALSO AVAILABLE IN THESE AREAS... 


Applied math & statistics 
Circuit research 
Cryogenics 

Logic 

Magnetics 

Microwaves 


Qualifications: B.S. or advanced degree in one of 
the physical sciences—and proven ability in your 
field. 


For details, write—outlining background and in- 
terests —to: 

Manager of Technical Employment, 

Dept. 524P4 

IBM Corporation 

590 Medison Avenve 

New York 22, N. Y. 


® 


INTERNATIONAL BUSINESS MACHINES CORPORATION 
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EMPLOYMENT OPPORTUNITIES 


FUTURES 
UNLIMITED 


immediate Openings For 


ENGINEERS 


Beechcraft now has more than 
100 diversified electronics and 
aeronautical projects in opera- 
tion with R&D or production pro- 
grams involving: 


*® MISSILES AND PILOTLESS AIRCRAFT 

% AIRBORNE RADAR SURVEILLANCE 

* CRYOGENICS AND THERMODYNAMICS 

® TARGET & RECONNAISSANCE AIRCRAFT 

% MISSILE LAUNCHING & SECOVERY 

% BUSINESS & MILITARY AIRCRAFT 

% ADVANCED SUPER-SONIC DESIGN 

*® ELECTRONICS & INFRA-RED SYSTEMS 

% AIRCRAFT RANGE EXTENSION SYSTEMS 
and other aerospace areas. 


Current openings are in these fields: 
ELECTRONICS 


Infra-Red * Auto Pilot * Antenna 
Telemetry * Transistor Circuitry 
Microwave Components * inertial 
Components * Meteorological 
Sensors 


ANALOGUE PROGRAMMER 


Adapt engineering equations into 
forms suitable for electronic analog 
computation.) 


DYNAMICS 


(Engineering speciality in aerolasticity 
with experience in flutter.) 


AERODYNAMICISTS 


Manned aircraft experience desirable) 


Write today to D. E. Burleigh, 
Manager — Engineering Adminis- 
tration or C. E. Jones, Employ- 
ment Mgr. ... All expenses paid 
for interview trip. 


eechcraft 


WICHITA 1, KANSAS 








EMPLOYMENT OPPORTUNITIES 





A Maller of Iutero te Engineers ¢ Sorntisl 


NESCO. 1s engaged in highs diversihed engineering and 
sclence programs covering a broad range trom commer 


cial nuclear reactors and Space fight to cancer research. 


If vou have an advanced cd gree, Vou are invited to con 


tact one of our representatives tor further information. 


r. Lars Skee H - ‘ 
Dr. ¢ Ber Apple la i 
Dr Mt 1 Ell . , Jet Prog 
ry GN YI ] 


} } ( 4 Pa n Cal forni SY more 8461, MUrra i 6 Bf 
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